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Self-Clamping Paper Cutting Machines. 





The main peculiarity of the newly designed 
paper cutting machines, illustrated upon this 
page, is what is known as the ‘‘ undercut.” 
The knife and knife-bar are underneath the 
table, the movement while cutting being up- 
wards against the clamp which holds the 
cutting board. In other paper cutting ma- 
chines, the material to be cut is placed under, 
instead of over, the knife. The principle 
embodied in the machines herewith repre- 
sented, gives a self-clamping arrangement, 
holding the paper, it is claimed, so that a 
perfectly true cut can be relied upon. The 
power is so directly applied that there are 
no breakages. . 

This principle has been thoroughly tested 
by two or three years’ use of machines simi- 
lar to those under review. A new friction 
clutch has been applied to these machines, 
which enables the operator to stop the ma- 
chine at any point, immediately throwing 
out the clutch, either by foot or hand. 

The accuracy and rapidity with which these 
machines perform their work are distinguish- 
ing features. The clamping being in the 
opposite direction to the clamping of the 
knife, the paper is so securely held that it is 
next to impossible for it to move, and the 
knife moving in a slotted frame and against 
the table is so held and supported through 
its whole length, that there is virtually no 
spring to it, thus insuring a per- 
fectly true cut. 

As the operation of clamping 
and cutting are simultaneous, 
no time being lost in unclamp- 
ing, the saving of time is con- 
siderable over old methods and 
the amount of work largely in- 
creased. Owing to the fact that 
the movement of the knife in 
making the cut is upward, any 
grit that may be on the machine 
or in the paper does not accumu- 
late on the cutting board, and 
the knife will therefore retain 
its edge for a longer period. 

Another peculiarity is a fixed 
front gauge which is found very 
convenient for small work. The 
back gauge can be moved the 
whole length of the table almost 
instantaneously, and an indexed 
wheel in plain sight indicates 
exactly its distance from the 
knife. These machines also 
have a movable front table 
yielding as the cut is made to 
the increased thickness of the 
knife, as it passes through. The 
connecting of the knife-bar and 
clamp is by a simple crank and 
connecting rod in such a manner 
that all the power that 
quired to force the knife through 
the paper becomes a clamping et 
power to hold the paper firmly 
in its place. The hand power 
lever machine is made in six 
sizes from 25 inch to 48 inch. 
All machines above 30 inches are 
arranged to work with two levers when mak- 
ing heavy cuts. The power machine is double 
geared and so arranged that the strain is 
equally divided bringing the knife and clamp 
together perfectly true at each end. 

These paper cutters are made by Cranston & 
Co., 79 to 85 First St., Brooklyn, E. D., N.Y. 
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Extracts from Chordal’s Letters. 
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ics, are always wiser and better after making 

some big mistake. They are in some degree 
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insured against the mistake in the future. 
ry . . . 

lhe best machinists it has ever been my 
good luck to fall in with, have been men 
who have gone at the trade after a long ex- 
perience at something else. A man don’t 
find out what is in him till he has wrestled 
with circumstances for a short lifetime. 
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After 


of a narrow-headed mechanic is ‘‘ Every aterm of three or four years he assumes the 


man to his trade.” 


their craft edgewise. 
Some short-sighted father grabs his four- 
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Such men are very jeal- dignities of a journeyman. 
Men, and especially mechan- ous of the success of any one who slips into he has learned, and nothing else. 


He knows what 
He gets 
the lowest pay which a boss dares pay toa 
full-fledged workman, and that is, maybe, a 
trifle more than he is worth. He works on 
for years, but is nothing but a skilled ma- 
chine which must be adjusted for every new 
condition, This man grumbles at the poor 
pay a good mechanic has to work for. Some 
one suggests that perhaps he is not a good 
mechanic, and points to real mechanics 
around him who, by some hocus pocus, get 
a great deal better pay than he does. Then 
this stock mechanic looks around, and indig- 
nantly protests against Smith, who has only 
worked half as long at the trade as he 
has, getting more pay than himself; 
and he points derisively to Jones, as a man 
who never did serve a time at the trade; and 
to Robinson, who was an apprentice a month 
ago. 

These three men get better pay than he 
does, and these three men are infinitely bet- 


| ter mechanics than he willever be. The proba- 


bilities are, that he has struck the wrong trade, 
and will never be one of the best, or even 
ordinary elements of it. Such men are 
to be pitied. The only hope for them is, 


that they will discover some vocation which 


they can excel in, and will go at it. A man 


'of middle age, who has had a long, even if 





unpleasant, experience in hard 
work in certain branches, can go 
at a new trade and be excellent 
in a month, perhaps. The man- 
ipulation of tools, the knowledge 
of materials, and the general 
routine of mechanic’s work is 
similar in many respects. 

A yood marble cutter will 
make a better vise hand in a 
machine shop in one month than 
a printer will in two years. No 
mechanic ought to blush to use 
his own judgment in such mat- 
ters, and, even after years of 
hard tugging, cut loose from a 
bondage inflicted by a short- 
sighted guardian, and go at 
something which the mature 
judgment of manhood tells will 
successful. This mutual 
switching around of good men 
who have got into the wrong 
holes will finally get each man 
into the right place. Whenever 
one mechanic, good or bad, sees 
a man coming into his trade 
from some other trade he can 
fee] justified in giving him a wel- 
instead of muttering 
= ‘* Every man to his trade.” 

* * * * QOnce in a while 
you hear some despondent work- 
man say ‘‘ There’s the trade I 
ought to have gone at,” and 
once in a while I say to such a 
man, go at that trade now. 
Forty years is none too old to go 
at the thing a man feels he is 
cut out for. Every man is en- 
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teen-year-old boy, who has never shown any titled to a little ordinary every-day success 
loud preferences for the vocation, and shoves before he dies. 


him by force into some trade. The boy 
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Because a man after fifteen 


goes at it passively, and without becoming in years’ hard work has failed to make a tip- 


any degree a smart mechanic. 


He learns top blacksmith of himself, it don’t follow 


the use of tools, and regular methods of pro- that he won’t make a good surgeon, or dentist, 


cedure in regular cases, 








In irregular cases or executive officer in almost any business; 
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and there’s many a good blacksmith, if they 
only knew it, who is trying to accomplish | 
something as a preacher, or lawyer, or what- 
not. I say that ‘‘ Every man to his trade,’ 
is a good motive, and I say that it is every 
man’s privilege at any time in life to find 
out what his trade is. 

* * * * This whole thing is brought 
to my mind by acquaintance with pattern- 
makers, and I expect every one who has had 
anything to do with pattern-makers has had 
my experience. There is not a shop in the 
country employing half-a-dozen  pattern- 
makers which don’t get into a pinch once in 
a while, and have to put a carpenter, or a 
cabinet-maker on pattern work to tide over 
a rush. After a while one of these wood 
butchers will come around and say he 
would like a steady job under instructions. 
He wants to quit his present trade and go at 
one he believes he will excel in. 

He’s my man every time. If you wanta 
good pattern maker this is the kind of stuff 
they are made of, and it is generally a hun- 
dred per cent. better that ten-year-old stock 
that don’t know what it was made for, and 
won’t know for thirty years more. 

There’s always a foolish kick in the pat- 
tern-shop when this man goes to work. The 
pattern-makers want to know why this man 
don’t stay at his trade. The answer is sim- 
ple: It’s because he don’t want to. 

This man comes with 
years of experience in 
working wood with 
wood tools, and with a 
mature mechanical 
judgment in the percep- 
tion of things. That he 
ash sense 
proven by his choosing 
his vocation before he 
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these pattern - makers 


like a book. There's 
Bob, for instance, is an 
old pattern-maker, and 
the best one I ever had 
anything to do with. 
You take your draw- 
ings to Bob and he 
makes the patterns. 
And the patterns are 
right too. You don't 
have to measure to see 
if there’s shrinkage 
here,and rappage there. 
You don’t have to find 
out if this core will cut 


through where you don’t want it to, orif that | patterns for the heat to-morrow, which would | bars may be applied for surfacing only. 
| keep a common high toned shop full of pat- | 
|tern makers busy for 
| seem to make any difference what comes, 


core isin such form that it can’t be set. You 
need have no anxiety about sizes, or about 
bosses coming in the 1ight place, or about 
sharp work where you want fillets. You need | 
not bother yourself about the matter at all. | 

If your drawing was right the patterns | 
will be right, and you can order them into 
the foundry without any anxiety, or fussing, | 
or wondering. It’s Bob's business to make 
patterns which will make castings like the 
drawings, and he understands his business, 
and attends to it. He don’t stand around 
with sharp tools and wait for instructions 
how to make this, how to part that, how to | 
dowel this, where to glue that, and when to 
put these rapping plates on, and where to 
put cores, and where to draw in green sand, 
and all such. That’s his business. Bob’s a 
pattern maker, and a good one, and I defy 
any pattern-maker to prove Bob off in any 
of the points of his trade. Did Bob’s father 
kick him into the pattern-makers’ trade ? 
Not a bit of it. Bob was a steamboat car- 
penter, and went to pattern-making when 
past forty, I guess, because he saw he was 
the man for the trade. 

* *&*& & & 


Bob is one of these men who 
don’t like to see any man come to work in a 
pattern shop who is not a ‘ regular pattern- 
maker,” 

* * * * T never will let up on my ad- 
miration for the rare pattern-maker who can 
make good, nice, everlasting patterns when 
required to, but who also knows how to nail 
a thing together in ten minutes if you only 
want one casting off of the pattern. 

In the small jobbing shops in scattered 


| 
| western towns the proprietor is generally a 


/machinist, and the pattern maker is a man 
| with responsibilities. If the pattern-maker 
is a good man, the concern may succeed, but 
if he is a poor stick the institution is bound 
to fail. 

There are no draughtsmen around these 
shops, no lordly engineers with square roots, 
and cube root, and logarithms, and torsion 
equations, and density tables, and all such. 

The pattern-maker is generally the one 
‘alled on to furnish the high art for the es- 
tablishment. 

The foundries connected with these shops 
take off a heat of about eighteen hundred 
pounds once or twice a week, and about nine- 
tenths of the work is cast from patterns 
made for that heat, so you will see that this 
pattern-maker—he almost always works alone 
—has his hands full. Thursday is the casting 
day, and five o'clock is the hour set for the 
fan to be put on. Tuesday night the pat- 
tern-maker will say he is ready, and you 
will find him working on some pulley pat- 
tern he has been trying to add to the set for 





| boxes, 


{inches in width and four inches in depth. 


a year. 

Wednesday morning the proprietor begins 
to think of things which must be made this 
heat, and repair jobs will come in a rush, 
and by noon Wednesday our /pattern-maker 
will have laid that everlasting pulley pattern 
away, and will have mapped out a lot of 


a week. It don’t 
how much of it, bevel gears, spur gears, odd 
thimble skeins, sash weights, a face- 
plate, a crosshead, a stop-valve, a lamp-post, 
a stove-grate, a dumb-bell, reaper cranks, 
concaves, step-plates, couplings, and what- 
not. He don’t get any dinner or supper, may- 
be, and the fan-belt don’t get on till 
o'clock; but Friday morning he will get 


_down that eternal pulley pattern again. He 


six 


| has probably put in six weeks solid time on 


that pulley pattern and it ain’t done yet, 


but he has done some ‘‘odd jobs” in the 
meantime. 
* * * #* Very respectfully, 
CHORDAL. 
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New Ten-Inch Moulding Machine, 


The moulding machine, herewith illustra- 
ted, is of a new and improved style. Its 
manufacturers have aimed to embody in this 
machine all the best features that experience 
and skill could suggest. It is intended to 
meet the wants of car shops and large mould- 
ing establishments, and is capable of cutting 
any kind of moulding not exceeding ten 
It 
will also dress on four sides, flooring and 
sheathing, planing and matching, up to ten 
inches wide. 

The table drops twelve inches for jointiag 
door rails, etc., thus enabling the machine to 
plane on two sides timber not exceeding in 


dimensions 10 x 12 inches. The vertical screw 


| lined with the best babbitt metal. 
or | 


‘which is furnished with two slots only, 
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for sdienine the table is operated - a hori- 
zontal shaft in the front, geared so asto gain 
power and is convenient of access. In addi- 
tion to the support afforded by the single 
adjusting screw and long gibbed bearing, the 
table is firmly clamped to the frame near 
each end by two powerful screw bolts, which 
hold it perfectly steady in any desired posi- 
tion. A rigid outside bearing is provided and 
so arranged as to leave the upper head acces- 
sible from all points. This bearing is never 
disturbed while raising or lowering the table, 
and its position upon the shaft is not changed 
by adjustments of the upper headstock. Pro- 
vision is made for adjusting this headstock 
from the front of the machine, instead of 
the rear, as heretofore. 

That portion of the table carrying the 
under cylinder is vertically adjustable by 
means of a single screw. The under cutter 
is adjustable endwise and is freely accessible. 
The end beyond the under cutter is also ad- 
justable. Each of the side heads are adjust- 
able to or from the table by means of a single 
screw; they are also adjustable up and down 
and may both be set at any desired angle. 

The machine is provided with the necessary 
springs and the three pressure bars, one of 
which is placed between the upper and the 
outside heads. These latter are arranged 
with adjustable sections, adapting them for 
holding mouldings of any shape, or plain 
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TE N- “a H MOULDING M. ACHINE. 


All 
| speeded shafts are of steel and run in boxes 
The cutter 
heads are all of moulded steel and slotted to 
carry four knives, except the under head, 
un- 
less otherwise ordered. 


The feeding mechanism is of improved 
construction, consisting of two upper and 


two lower rolls, @// driven, and is claimed to 
be the most powerful of any ever applied to 
a similar machine. The two upper rolls are 
fluted and heavily weighted. Smith’s patent 
spur feed rolls are also furnished. Four rates 
of feed are provided, viz. : 20, 30, 36, and 52 
feet a minute. The machine weighs about 
4,500 lbs, The manufacturers are H. B. Smith 
Machine Co., Smithville, N. J. 

———- ope = —— 

A German engineer, Herr Veit, of Siegen, 
reports that the Haupt system of gas-firing 
for steam boilers is coming into use in this 
society. The fear having been expressed 
that this mode of firing would quickly de- 
stroy the boilers, he examined minutely a 
boiler that had been five months constantly 
heated in this way, and found not the least 
change; plates and rivets were inthe same 
excellent condition as at the last inspection 
in the previous year. 
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The people of Shickshinny, Pa , have sub- 
scribed $30,000 toward the establishment of 
a nail factory in that town. 
ae 





Last month 2,500 carriages were shipped 


from the Amesbury, Mass., shops. 


Isochronous Governors. 


At the April meeting of the Franklin In. 
stitute, Hugo Bilgram read a paper on 
‘‘Tsochronous Governors for Steam En- 
gines,” suggested by the discussion at the 
preceding, or March, meeting, when there ap- 
peared to be some difference of opinion as to 
whether governors could be made isochron- 
ous. Mr. Bilgram said that the question 
could, in fact, be answered both ways. 
After the paper had been read, a discussion 
of what is, or should be meant by the term 
‘‘Tsochronous Governor,” was continued. 
For illustrating the difference of speaking 
from a purely theoretical standpoint, and 
speaking from observation of facts, Mr. 
Nystrom remarked: A cylindrical shaft 
turned ina good lathe, like that of Sellers’ or 
Bement’s,answers the purpose of being cylin- 
drical, and is therefore practivally so ; but if 
the same shaft is sent to Poole’s establish- 
ment in Wilmington, and subjected to treat 
ment in his grinding machine, it will be 
found that the shaft is not cylindrical. 

The simple pendulum which is used in 
clocks, is the best mechanical means we 
know of for keeping good time; it answers 
the purpose of being isochronous, and is, 
therefore, practically so. The simple pen- 
dulum however, not theoretically iso- 
chronous, for if its angle of oscillation 
varies, its time will also 
rary,  punctiliously 
speaking. There is a 
pendulum, however, 
which is theoretically 
isochronous, viz., the 
cycloidal pendulum, the 
construction of which 
well known. Its 
center of oscillation 
oscillates in a cycloidal 
arc,and is guided from 
its center of suspension 
by evolutes of the same 
cycloid. The cycloidal 
pendulum has been 
tried in Vienna for 
clocks, but did not by 
far give so good time 
as that of the simple 
pendulum. ‘The cy- 
cloidal pendulum is, 
therefore, theoretically 
isochronous, but practi- 
cally itis not so. The 
same is the case with 
governors which are 
sometimes isochronous 
but not practically, and 


19; 


is 


theoretically, vice 
versa, 

When a governor can keep the throttle- 
valve of a steam engine wide open whilst 
making a certain constant number of revo- 
lutions per minute, and can also keep the 
same throttle-valve nearly closed whilst mak- 
ing the same constant revolutions as when it 
was kept open,then the governor answers the 
purpose of being isochronous, and conse- 
quently it is practically so, omitting the 
small variation of velocity required for oper- 
ating the valve. 

The Water-wheel Governor is of this kind, 
and can keep the gate wide open and also 
nearly closed whilst making the same con- 
stant number of revolutions per minute; but 
a small difference of velocity is required 
whilst the gate is being moved up or down. 
The water-wheel governor is, therefore, 
practically isochronous. 

The Parabolic Governor, such as invented 
by Turcot and described by Rankine, is theo 
retically isochronous, but practically useless. 

With these considerations I submit to the 
good judgment of the Institute, on behalf 
of the waterwheel governor and all other 
governors which can accomplish the same 
purpose, that they may be granted the credit 
of being isochronous. 

Prof. Marks said that he must protest 
against the use of the word isochronous as 
applied to governors, since the latter could 
not become operative until a change of speed 
had made it necessary for them to act. 

Mr. Nystrom answered that there is noth- 
ing isochronous in this world except it be the 


rotation of the earth around its axis, and we 
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may as well, as suggested by Prof. Marks, 
strike out zsochronous from the dictionary of | 
technical terms; but he desired to retain that | 
word for practical use. | 

——_—_eqgpo——_—_ 


Bits of Experience. | 


No. V. 


BY PROF, JOHN E. SWEET. 


I started some twenty years ago to invent 
a monkey wrench, and have been inventing 


it at intervals ever since. If any ardent 
searcher for the curious should go to the 


trouble of overhauling my old drawings he 
would find nail machines, various—compos- 
ing machines, pam engines, vari- 
ous—lathes, various, and so on through a 
Jong list, and the ‘‘various” would be mostly 
monkey wrenches. What I wanted, or 
thought I wanted, was a wrench that would 
grip the sides of a nut like a vice when we 
either pulled or pushed on the handle. It 
Was not such a very ingenious thing to in- 
vent, but when it was done there were one 
or two pieces more than in the old wrench, 
and that would never do. I thought and 
marked and worried, and didn’t make a 
monkey-wrench. At this time it was con- 
cluded that I did not want what I} ad thought 
I did want; but what was actually required 
was a wrench to turn a finished nut without 
bruising the corners. 


various—st 


This was some years before the proposition 
to have standard sizes, and I adopted a stand- 
ard of my own, and made the nuts to fit the 
solid wrenches, which varied by the common 
division of an inch. Then I concluded that 
I had it, but I hadn't. When the nuts were 
made a standard size, wvich was costly, and 
the wrench made a mechanical fit, the least 
bruise would prevent its going on, or in any 
case it would not go on unless brought to the 
exact position; if it was nota tight 
fit, it pulled upon the corners just as bad as 
the monkey-wrench. Then I invented the 
solid wrench that would go on easy an1 fit 
perfectly. Fig. 7. 

It was a good thing, a mighty good thing 
with a bad side to it, and the bad side was 
always towards London. 


besides, 


No one but myself 
ever tried to use one, except he turned it the 
wrong way the first time he tried, and every 
time he used it it had a way of spoiling both 
the nut and itself when turned in that direc- 
tion. Then another invention had to be 
made. This time I knewI had it dead. 
One edge of the handle was made nice to 
pull on, and the other edge sharp, so the 
fellow would hurt his hand if he turned the 
wrong way. I had one made—only one, 
mind you—and left it for the students to dis- 
cover and try. One of them discovered it 
and tried it; got it on the wrong way, and it 
cut his hand as I had intended it should. 
He thought ‘‘ the fellow that made it must 
have been a fool,” and so he took it to the 
grindstone and ground the edge off, and 
there was but one of that species inflicted 
upon the world. 


But hold on, Mr. Editor, I have not got 
through yet. Fig. 8 shows a wrench or a 
thing to turn nuts, You can turn it the 


wrong way all you wish and it does no harm. 
Neither 


does 


it turn the nut. As in all 
wrenches the entire strain comes on the 
corners of the nut, the 3,” hook is just as 


good as an inch and the thing works more 
like a ratchet brace than a wrench. 
is no taking off and putting on, but simply 
a back-and-forth motion of the handle 
which does the business. A nut can be run 
down a given distance in half the time, and 
it cannot possibly be bruised un the corners. 
I have designed a monkey wrench now 
that operates on the same plan for bolts from 
3” to lf’. Itis perfect in theory and will 
not fail in practice—due to my not making 
one, 

Now all this is a fair s 
of us do; 


There 


ample of what many 
work very hard to do that which is 
not worth doing or what need not be done. 
Good case-hardened nuts will stand any 
kind of punishment from a monkey wrench 


or alligator, and although the wrench shown 


| 
| nary work it will not 
| sided—outside and 


of asize nor cf the same pitch. 





in Fig. 8 is quicker in its action for all ordi 
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come into use. The 
great trouble with the nut question is two 
inside. The enlstine 
are not of a size, and the insides are neither 
But if those 
highfalutin metric agitators do not get the 
start of us we will get down to something 
like business some time. 

Some 3” bolts were brought the other day 
that actually had 11 threads to the inch, ana 
they were made at a bolt-maker's too. They 
were of rough iron ,/;” too large, but a solid 
die brought them to size and the standard 
case-hardened nuts worked all right. But 
this standard size for bolts and nuts is not 
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going to be established until the people find 
it to their interest to adopt it. 

Let the machine tool-makers and engine 
builders who use the standard put a claim 
in their circulars that they use the United 
States Standard, and that all nuts are inter- 
changeable and can be replaced by any firm 
or dealers who work or deal in standard 
goods. Users would soon discover the ad- 
vantage and learn to order the standard work. 
Machine builders inflict a sort of punish- 
ment upon their customers, and the agricul- 
tural machine builders do the same to the 

















low the practice of Newton & Cox, of Cleve 
land, and state on their circulars: ‘‘All goods 
sent out, unless otherwise ordered, will be 
U. S. Standard, 
reap a benefit they are not likely to over 
estimate, 


* their customers would soon 


Fig. 9 shows a much more convenient 
pin wrench than the common hook sort, 


more convenient to put on, and turns both 
ways Without reversing. 

In scheming for the manufacture of tool 
steel wrenches, the following method 
mortising the holes through the sliding jaw 
was devised, and is applicable to all rectangu 
lar mortises, such as are used in connecting 
rod ends, ete. First, a hole, equal in diam 
eter to the thickness of the mortise, is drilled 
through the bar ina diagonal direction, 
shown by dotted lines, Fig. 10. The work 
is then placed upon the table of a mortising 
or slotting machine, A, 
Fig. 11. Bis a tool having a vertical stroke, 
equal to the thickness of the piece to be 
mortised. C is a stationary wedge that serves 
as a backing to the tool and to move the 
work endwise as the table of the machine is 
raised. Motion being given to the tool, and 
the bed elevated at each cut, the mortise will 
be squared out at one end; after which the 
piece is reversed and a gib put in the place of 
the removed metal, when the other end of 
the mortise is finished in the same way. 
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as represented at 
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BorLERs. 
loss of heat 


oF HEAT IN STEAM 
Scheurer-Kestner estimates the 
from the fire of a steam boiler, by radiation 
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former to an extent beyond anything they and conduction, at 25.5 per cent, Some 
appreciate, by giving all sorts of sizes and writers say 40 per cent. As the loss has 
pitches to their screw bolts. They, no never been directly determined, but only 
doubt, say to themselves, ‘‘There is a bolt estimated from the difference between other 
and nut that fit and have never to be data which were imperfectly ascertained, 
changed, and what difference does it make these figures are very problematical. Ferdi 
what is the size and what the pitch of thread?” nand Fischer suggests experiments with 


But there are bolts and nuts about every 


machine that have to be used and changed, 


and get lost and have to be replaced. Supply 
a shop with Sellers planers, Brown & 


Sharpe milling machines, Ferris & Miles 
drill presses, Pratt & Whitney lathes and a 
Corliss engine, and you have five kinds of 
is”, &” and 3’ nuts to wrestle with, and 
this too upon work from five first-class firms. 
Lose a nut from four out of five of these 
machines, and it means ‘‘cut a new nut in 
the lathe to fit,” or to ‘‘put on an old nut” 
of a different outside diameter from those on 
the rest of the machine, and get an extra 
wrench to operate it.” 

I suppose there is not a tap or die maker in 
the country (now that the N. Y. Tap and 
Die Co. is dead) that will not make U. 8. 
Standard taps and dies at the same price as 
others if ordered; and the same with the 
boli makers. If so, the claim of cost is out 
of the question, and if every firm would fol- 


combustibles of uniform composition, such 
as illuminating gas or petroleum, 
mining calorific values and the 
of heat. By adding the quantity of gas set 
free by combustion and elevated tem> erature, 
and taking by the help of Linde’s 
formulas, of the specific heat 
with the temperature, it would be possible to 
reach an accurate knowledge of the amount 
of heat transmitted through the metal to the 
water of the boiler. —Dingler's Journal, 
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which varies 
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An exhibition of manufactures will be held 
in September next at Buenos Ayres. This 
exhibition is promoted by an industrial club 
under the patronage of the Argentine 
Government, and is to be exclusively devoted 


to the productions of South American States, | 
| engineer hitherto had enjoyed almost a mon- 


In one instance, however, an exception has 
the to 
national as to machinery, this being a branch 


been made exhibition is be inter 


of | 








ance to these States, and not yet developed 
there. The machines which will be admitted 
are to be for mining purposes, for the pro- 
duction of motive power in any way, for 
lithographic and typographic printing, man- 
ufacture of paper, for the preparation of 
textile fibres, for transport, civil engineering, 


all classes of agricultural machines, and, in 


short, almost all kinds of machines which 
can be desired in a rising country with 


natural The usual 
custom-house exemption is offered, and only 


enormous resources, 


a moderate sum charged for space. Appli- 
cations for space must be made before the 


8ist July next, and all communications ad- 
dressed to the President of the Commission, 
the Secretariat of the Industrial Club at 
Buenos Ayres, 


at 


a 

In the course of a discussion of a paper 
read before the British Institution of Mechan- 
ical Engineers at their last meeting one of the 
members expressed himself as follows: 

The main difficulty surrounding the hard- 
roa and tempering of steel, is to account 
for the gradu: al softening as the hardened 
steel is slowly heated again. This difficulty 
has been sufficient to upset the theories of 
Jullien and others, but the writer thinks that 
the new theory offers a ready explanation. 
As the hardencd steel is heated the pores are 
opened, gas isagain absorbed, and, when the 
tempered steel is again quenched, retains the 
molecules at that precise distance e apart by 
which they were separated when the quence h- 

ing began, 

The characteristic colors may also be ex- 
plained by supposing that the opening of the 
pores of the metal causes changes on the sur- 
face of the steel sufficient to account for the 
change of color, The theory by which it is 
commonly sought to explain these colors is 
that a film of oxide, forming on the surface 
of the steel, plays the same part as the thin 
surface of a soap-bubble, or as thin films of 
tar or oil floating on water, 

But, in the first place, the colors exhibited 
by steel are not iridescent, but each degree 
of hardness is indicated by a uniform color; 
and, im the next place, the hues produced by 
thin films are only observed in transparent 
bodies, and are caused by the interference of 
rays of light partly reflected from the upper 
and partly from the lower surface of the 
films. But oxide of iron, however thin, is 
never known to be transparent. Moreover, 
to produce a given tint, the thickness of the 
film must be some detinite minimum quan- 
tity, orelse an even multiple of that quantity ; . 
but the colors characterizipg particular de- 
gress of hardness are constant, though pro- 
duced under the most varying conditions of 
time and hardening medium; and it is diffi- 
cult to conceive that the films should in all 
these cases always assume One of the several 
detinite thicknesses necessary to satisfy the 


theory, It therefore seems more probable 
that « change of surface takes place, and 
that the colors are due to refraction rather 


than to interference, 
- -_>e 
Iron in Architecture, 


A paper on ‘‘Tronasa Material for Archi- 
tectural Construction” has been read by 
Mr. James Allanson Picton, F.S.A., before 
the Institute of British Architects. The ob- 
ject of the paper was to trace out the use, 
progress and capabilities of iron as a build- 
ing material, and to inquire what influence 


these capabilities were likely to exercise 
on construction and design in the fu- 
ture. After reference to the wide diffu- 
sion of iron and its use in early times, the 


history of the metal was traced to the pres- 
enttime, The author commented on the little 
mention made of its use for architectural pur- 
and pointed out that it was likely to 
extent in the future in 
architectural construction and design, The 
author could not agree with Mr, Ruskin that 


Poses, 


be used to a greater 


iron should be simply used for conoecting 
stones together, The ultimate principle of 
all true architecture was to use materials 


within ourreach in such a manner as would 
bring out their capabilities efficiently, for it 
was on this foundation that every style of 
architecture which had obtained a footing 
in the had The paper 
concluded by showing how in a variety of 
not only tor the 
portions of buildings, 
lights, galleries, entrance 
window &e, The 


world been based. 
ways iron could be used, 
merely constructive 
for 
doorways, 


but dome 


balconies, 


opoly of iron, but the architect, too, might 
put in hisclaim, as the material was plastic 
and ready to take any form, that genius 


of industry which is of considerable import. | and taste might suggest, 




























































































































Windmills. 


BY ALFRED R. WOLFF, M. E. 

The writer prepared the article on 
‘‘Windmills” for ‘‘ Appleton’s Cyclopedia 
of Mechanics” which has just appeared. A 
steadily increasing interest being evinced 
relative these prime movers, it 
proper to present a portion of that paper in 
this journal. Moreover it is deemed advis- 
able to preface it by a few 


to seems 


INTRODUCTORY REMARKS. 

The action of the wind is the 
which human industry seems to have made 
one of the most ingenious applications for 
the motion of machinery. At the present 
time it is necessary to say but little as to the 
advantages which windmills afford, and the 
inconveniences which they overcome. Not 
many years ago in this country windmills 
were looked upon as antiquated contrivances 
which had been replaced by steam and 
other modern engines. Our rapid growth 
and the constantly increasing demand for 
practical and durable farm machinery, how- 


means of 


ever, at once brought the windmill into 
almost general use in the United States. 


Unlike most other prime movers its source of 
energy entails no expense, being a free gift 
of nature, and differs from water power in 
not requiring storing upand directing of its 
course. The windmill as now constructed 
in America demands very little attention 
and care on the part of the owner, the 
proper lubrication of the journals being the 
only thing to be attended to; and by use of 
self-oiling cups, the whole work of running 
the mill can be reduced to filling of the cups 
about once a month. 

The strong objection urged against wind- 
mills is the uncertainty of the motive power, 
but this is often exaggerated. Undoubtedly 
there are days in the year when scarcely any 
wind is perceptible, still 8 to 10 hours may be 
regarded as the average number per day 
that the wind blows strong enough to run a 
mill. It would be inconsiderate, except in 
particularly favored situations, to think of 
erecting a windmill to drive a small machine 
shop, or to accomplish any work which 
necessarily required a constant source of 
power; but whenever the nature of the work 
allows of its being suspended during a calm, 
and whenever the work done can be stored, 
asin pumping water for a variety of pur- 
poses, nothing surpasses the windmill as 
prime mover for cheapness of running ex- 
penses, for adaptability and beauty. A brief 
reference to the usages to which windmills 
are put should suffice : Dry lands are irriga- 
ted; and in many cases water is supplied 
to manufacturing establishments of many 
kinds and to the upper stories of dwel- 
lings when the pressure in the reservoir is 
not sufficient They are used all 
over the country for pumping water for 
railway water supply; power is furnished for 
shelling corn, cutting feed and for other 
work done on a large farm, as well as for 
sawmills; to say nothing of the many mis- 
cellaneous purposes for which they serve. 

Windmills can be divided into two general 
classes according to the inclination of the 
shaft: 1. Horizontal mills, in which sails are 
so placed as to turn by the impulse of the 
wind in a horizontal plane, and hence about 
an axis exactly vertical; and, 2. Vertical 
mills, in which the sails turn in a nearly 
vertical plane, i. e., about an axis nearly | 
horizontal. 

HorizontaAL WINDMILLS.—On account of 
the many disadvantages connected with the 
horizontal windmill, it is but seldom brought 
into use, being employed only in situations 
in which the height of the vertical sails would 
be objectionable, and this is liable to occur | 
only in extraordinary cases. In this kind of 
mill six or more sails, consisting of plane 
boards, are set upright upon horizontal arms 
resting upon a tower and attached to a vert- | 
ical axis, passing through the tower at its | 
middle part. If the sails are fixed in position, | 
they are set obliquely to the direction in 
which the wind will strike them. Outside of 
the whole is then placed a screen or cyl- 
indrical arrangement of boards intended to 
revolve, the boards being set obliquely and 
in planes lying in opposite courses to those 
of the sails. The result is, from whatever 
direction the wind may blow against the 
tower, it is always admitted by the outer 
boards to act on the sails most freely in that 
half of the side it strikes, or from which the 


to do so. 





sails are turning away, and it is partly, though 
by no means entirely, broken from the sails 
which in the other quadrant of the side are 
approaching the middle line. 

The great objections to the horizontal wind- 
mill are: first, that only one or two sails can 
be effectually acted upon at the same moment; 
and, secondly, that the sails move in a medi- 
um of nearly the same density as that by 
which they are impelled, and that great re- 
sistance is offered to those sails which are 
approaching the middle. Hence with a like 
area of sails the power of the horizontal is 
always much less than that of the vertical 
mill. Smeaton estimated the former at one- 
tenth only of the latter; but Sir David 
Brewster, showing that in this he overlooked 
the loss in vertical mills of one component 
of the wind’s pressure, concluded that the 
ratio is no less than 1 : 3 or 4. 

Wind as Motive Power.—When the density 
of air is uniform throughout, the atmosphere 
remains at rest; but, as soon as this equilibri- 
um is destroyed, a movement results which 
takes the name of wind. If in one part of 
the atmosphere the air becomes more dense, 
it rushes toward that part whose density is 
less, in the same manner that the air com- 
pressed in a pair of bellows escapes by its 
orifice. These currents of air are caused 
directly or indirectly by differences of 
temperature at different times and localities, 
giving rise to changes of density and varying 
the production and condensation of watery 
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responding to a given velocity of wind is | to a velocity of 15 miles per hour, barometric 


generally obtained are not trustworthy,as they 
do not take into account the effect of temper- 
ature. The writer was the first to compute a 
table in which the effect of temperature re- 
ceived its due consideration, and of which 
the one below 1s a summary. 

In making these computations attention 
was paid to the facts that the pressure de- 
pends upon both the velocity and the density 
of the air, and that this density depends upon 
the temperature, the barometric pressure, 
and the pressure due to the motion of the 
air. This table is for the average height of 
barometer, and for any other barometric 
pressure the figures in the table must simply 
be multiplied by the ratio of this barometric 
pressure reduced to its value for temperature 
of air (82° F.) to 2116.5. Thus, letting ps= 
barometric pressure at any absolute temper- 
ali the 


491.4’ table 


ature ¢, then p= and 


, bode : p 

must be multiplied by 2116.5. 
Example.—1. Let the velocity of wind= 

15 miles per hour, the barometric pressure= 

14.9 lbs. per square inch (2145.6 lbs. per 

square foot), and the temperature of wind= 

p® xt 2145.6 x (459.4480) 


491.4 491.4 
From the table we find the press- 
ure of wind corresponding to a velocity of 





80° F. Then p= 


= 2355.2. 
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vapor. The variations in the velocity and 
pressure of the wind are considerable even 
within a brief time, and sometimes sudden 
and extreme. Winds of immense velocity 
and pressure are on record. 

The tables from which the pressure cor- 
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15 miles per hour, and at a temperature of 
80° F., to be equal to 1.029670. 
p 2355.2 

tity must be multiplied by———-=———. 
2116.5 2116.5 

Therefore the pressure of wind corresponding 


Table, showing Pressure and Velocity of Wind. 





VELOCITY OF 
WIND. P = 2116.5 
Miles Feet 
per Hour per Second. O° F. 20° F. 
1 1.4624 005871 005147 
2 2.93 \¢ 021482 020586 
3 4.3944 .048335 046318 
4 5.862, -085930 082345 
5 7.33 44 -134271 . 128668 
6 8.80 193354 185257 
7 10,2625 263186 252205 
8 11,7345 .843767 829428 
9 18, 20 .436283 416945 
10 14.66 25 -5387188 514772 
11 16.1345 -650036 -622908 
12 17.60 . 773645 741857 
13 19.0625 .908020 .STO1z2 
14 20.53 4¢ 1.055166 1.010206 
15 22,00 1,209087 1.158616 
16 23.4635 1.375799 1.318354 
17 24.9345 1 5538273 1.488425 
18 26 40 1.741556 1.668839 
19 | 27.8625 1.940654 1.859596 
20 29 333, 2.150516 2.060705 
25 36.662, 3.862250 8.221749 
30 44,00 4.845284 4.647662 
85 | 65138 6.600829 6.324565 
40 | 58.66% 8.630351 8.265791 
45 66.00 10935522 10.476877 
50 78.333 13,518265 12. 950585 
60 | 88,00 | 19,525304 18.702993 
80 | 117,333, | 84,981530 33.497300 


PRESSURE IN POUNDS PER SQUARE FOOT OF PLANE SURFACE WHEN 


AND TEMPERATURE OF WIND = 


40° F. 60° F. 80° F. 100° F. 
.004940 .004750 004574 004410 
019761 .019001 .018294 .017641 
.044465 .042751 .041166 .039694 
079048 .076008 .073185 070568 
.123514 .118758 .114355 .110267 
.17 7867 171017 .164675 . 158784 
242112 .232780 224148 216140 
.316228 .804050 292774 .282265 
400243 .384828 .B70555 .357305 
494151 475121 -457498 -441195 
59T9I5S 574923 553600 533815 
711656 .684244 .658865 -635301 
.835260 .803085 .T73296 -745638 
.96STTO 931449 . 896879 .864814 

1.112190 1.069347 1.029670 .992841 
1.265523 1.216763 1.171621 1.129707 
1.428786 1.373721 1.822751 | 1.275429 
1.501951 1.540180 1.483066 1.429470 
1, 785056 1.716260 1.652571 1.593439 
1.978095 1.901853 1.831270 1.765740 

3.092521 2.973261 2.86285T 2.760859 

4.456311 4.284344 4.125157 8.979371 

6.070498 5.836055 5.619046 5.417590 

7.936307 7.627948 7.345581 7.082012 

10.055 155 9.666070 9.305975 9.971746 

12.428668 11,947178 11.501614 11,088085 

17. 947145 17, 250017 16.605025 16.006591 

32,13392 80.87715 =| 29.71502 | 28,863716 


This quan- | 








pressure 14.9 Ibs. per square inch, and 


1.029670 x 2355.2 





temperature 80° F. equals —_-——_ 

2116.5 
=1.145797 lbs. per square foot of plane 
surface. 

American windmills differ from those of 
European construction essentially in the 
form of wheel receiving the impulse of the 
wind. There are two methods in operation 
to regulate the extent of surface offered to 
the wind, viz., that of the centrifugal gov- 
ernor, and that of a ‘‘side vane,” which is 
nearly in the plane of and directly behind 
the wheel, and attached to the bearing of 
the shaft. The latter, the more recent 
method, has given great satisfaction, while 
the former answers well when care is taken 
in the design that the momentum of the 
moving parts is properly counterbalanced. 


CONSTRUCTION OF WINDMILLS. 


Vane Governor Mills,—The construction of 
a Corcoran mill, having a solid wind wheel 
12 ft. in diameter and side vane regulation, 
is represented in Fig. 2. The parts are as 
follows: wind-wheel, J.J K; side-vane, JN ; 
flexible rudder, M; weighted lever, 26; con- 
necting link, 10 ; slide, 24—all concentrated 
in iron frame 1. 17 is the supporting piece, 
faced on top and bored out to receive the 
frame 1, having a flange on top to hold 
lubricating compound, and being secured to 
the mast by four bolts. <A flange also ex- 
tends half way over the top of the mast. At 
18 is an additional support bored out to fit 
1, and secured to the post by two bolts. 
The main frame of the mill consists of a 
piece of hydraulic tubing, with a bearing to 
support the wind-wheel shaft, resting on an 
anti-friction washer; it is held in its place by 
acap, 16. The object of this tubing coming 
down the mast as far as the windmill arm J 
is to give the main frame of the windmill 
equal leverage, with the strain brought upon 
the arm, and thereby prevent any rocking 
motion of the mill on the mast in unsteady 
winds. At 27 is the rudder-bar, and at 28 
are the truss-rods, which support the rudder- 
vane. At 10 is a wrought-iron connecting 
link with ends babbitted to fit pins on the 
crank-wheel and slide. 26 is a wrought-iron 
lever, bolted to the piece 19, which works on 
a stud-pin on the rear of the frame. The 
chain 35 is connected to the stop-rod 25, 
which is secured to a small lever on the mast 
near the ground. By bearing down on the 
lever the wheel is brought around parallel 
with the rudder, thus presenting only the 
ends of the slats tothe wind. The arms J 
are bolted to acenter-piece 4, as shown. The 
wind-wheel is of the ‘‘rosette” pattern, and 
runs independent of any other part of the 
machine. In high winds, the increased 
pressure on the independent side-vane, 1, 
causes the wind-wheel gradually to turn 
away from the wind, and raises the weighted 
lever 26. It is claimed that a uniform rate 
of speed is thus maintained, proportioned to 
the position of weight 13 on the lever. 

Centrifugal Governor Mills.—A form of 
rosette wheel of the centrifugal-governor 
type is represented in Fig. 1. The wind- 
wheel consists of radial arms bolted to a 
cast-iron center or hub. Upon these arms 
are hung fan-like sections made of thin slats 
of wood, which in the inner sections are set 
at an angle of 45°, and in the other sections 
at an angle of 35° with the plane of the 
wheel, the variation being made to allow for 
the difference in velocity, on account of 
greater or less distance from the center of 
the wheel. Fig. 1 also shows a portion of 
the wind-wheel, consisting of the central 
hub to which are affixed the radial arms. 
Upon these are hung by boxes and adjustable 
gudgeons the fan sections / #. The section- 
bars are also shown in the margin, so as 
to exhibit the angle at which the slats are 
placed. 

The operation of the mill is easily seen. 
As the wind strikes the sections, the angles 
at which the slats are placed allow the wind 
to pass them after first imparting a rotary 
motion to the wheel. Should the wind be 
so strong as tu give too high a velocity to 
the wheel, the governing balls G G, acting 
through the rods & R, and the Jevers B B, 
will turn the sections upon their axis F’ F, 
so as to present a less surface to the wind; 
but as soon asthe motion decreases, the 
counterweight, W, will draw the sections 
again into position to receive the wind. The 
speed of the mill is thus regulated, as is seen, 
by the reciprocal action of the governing and 
counterbalancing weights. The latter can 
be adjusted so as to vary the speed of the 
mill to some extent. The motion thus given 
to the self-regulating wind-wheel is com- 
municated to other machinery through the 
horizontal shaft A, one end of which is sus- 
tained between friction-rollers, and the other 
in a babbitt-metal bearing. If the motion 
desired to be conveyed is rotary, it is trans- 
mitted through gearing as represented in 
Fig. 1. Butif, as is most usual with wind- 
mills, it is desired to give reciprocating mé 
tion for pumping, a crank is fixed to the 
end of the shaft. The crank-pin when on 
its upper and lower center must be in a line 
perpendicular to the center of the turn-table 
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and the support-casting, upon which the 
mill is carried on friction-rollers. From this 
crank motion is conveyed by a pitman with 
universal or ball joint to levers and rods 
below working the pump. On all mills 
below 30 ft. diameter the main or horizontal 
shaft is placed level; in larger mills the shaft 
is inclined at about 15° to the horizontal. 


——_——_ +> —__—_- 
Fly Wheels. 


BY PROF. 8. W. ROBINSON, 
Dept. of Mechanical Engineering, Ohio State 
University. 





It is usually supposed by those who 
have made the mathematical solution of 
the problem of the fly wheel of steam 
engines, that the regulating power 
varies as the square of the velocity 
of the rim of wheel. This is because 
the mathematical expression, giving 
relation between velocity and fluctua- 
tion, seems to require the former to 
be squared when the latter is at the 
first power. But the relation between 
these two quantities will be found to 
be affected, by the conditions of 
other things. For instance, the ve- 
locities will require to be cubed in 
some comparisons, squared in others, 
simply proportioned in others, and 
even constant in others. 

The statement of Mr. Charles T. 
Porter, in a previous number of the 
AMERICAN MACHINIST, that the regu- 
lating power of a fly wheel varies as 
the cube of the speed, may have 
seemed extravagant. If so, of course 
it will be likewise with the present 
statement that it may vary as the 0, 
ist, 2d or 8d power. But the evi- 
dence will be better than the state- 
ment. [Mr. Porter explained in last 
issue that he meant ‘‘ quite the 
reverse.” —ED. ] 

But before going to figures, let us 
notice what specific meaning should 
apply to terms to be used. Speed, 
for instance, may be used in the sense 
of number of revolutions per second, 
velocity of fly wheel may be taken 
for velocity in feet per second of the 
rim of wheel along the path, or circle 
of the-rim. Fluctuation of speed 
may be used in a general sense to 
mean irregularity. But coefficient 
of fluctuation of speed may be used 
in a general sense to mean irregular- 
ity. But coefficient of fluctuation 
has a definite meaning, as follows: 
It is the number obtained by dividing 
the difference between the greatest 
and least number of revolutions per 
second, occurring in a certain cycle 
of changes, by the average number. 
In case of the fiy wheel of an engine, 
for instance, we have a series of 
changes of velocity or speed occur- 
ring within one revolution. If a 
whole revolution and no more is re- 
quired for effecting all the varieties 
of change in velocity which occur, 
then this series of changes is the 
cycle above named. If the whole 
range in variety occurs in a half revo- 
lution, the same, exactly, being re- 
peated in the other half revolution, 
then this half revolution makes the 
cycle. 
with an exactly equalized valve gear, where 


This would be the case in an engine 


the crank pinruns in a block, the latter sliding 


in a transverse straight slot in the crosshead. 
In this cycle of fluctuations there will, of 
course, be some point where the velocity of 
rim is greatest, and another where it is least. 
To illustrate: Suppose that where it is greatest 
the velocity of a prick-punch mark on the rim 
be such that, if just this velocity could be 
maintained constant for one second it 
would move 12 feet. Suppose likewise 
that where it is least the velocity would be 9 
feet. Then the range of fluctuation is from 12 
to 9, and from 9 to 12. Suppose, again, that 


in one minute the point moves, altogether, 
600 feet, including fast and slow, the fluctu- 
ation during that time being in exact repeti- 
tion, then in one second the average move- 
10 feet. 


ment will be The coefficient of 
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12 


fluctuation will then be - =0.3. 





10 


This coefficient of fluctuation is an import- 
ant factor in estimating fly wheels. It serves 
to rationalize our notions about fly wheels, 
and its use is well authorized both as a name 
of a tangible conception, and as capable of 
numerical expression. 

The numerical value of the coefficient 
should be, as given by some authors, from a 
fortieth to a sixtieth, for the most perfect re- 
gulation,such as in factories of textile fabrics; 
while for ordinary uses it may be as low as a 
thirtieth, or even a twentieth. Suppose the 
latter value be taken, orgy = 0.05. The 
meaning is that in that part of the revolution 
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minute with a fluctuation in each revolution 
from a rate of 39 to 41. Then 41—39 
40 
the same as before. But here the time taken 
for making the change is 3 times as great as 
in the previous example. The coefficient of 
fluctuation then has no reference to the time 
the change of velocity is confined to, but is 
dependent entirely upon change of rate of 
speed. 

Consider for a moment a buzz saw driven 
by either of the above engines, the saw giv- 
ing forth a musical tone varying in pitch 
with the speed. Neglect the balance wheel 
effect of the pulleys, shafting, etc., between 
the saw and engine, the saw being regarded 
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while near the ends it will be in deficiency. 
The retardation during a deficiency will be 
equal to the acceleration during an excess. 
At the beginning of an excess the velocity 
will be least, while at the end it will be 
greatest. The excess of work between these 
points must therefore exactly account for the 
increase of speed. This brings the question 
down to where we can compare it with famil- 
iar examples of motion resulting from the 
action of force. 

Gravity develops 100 ft. Ibs. of work when 
10 Ibs. fall 10 ft., and if a number of experi- 
ments be made with different weights and 
heights,it would be found that the foot lbs. of 
work in each case would be equal to the pro- 
duct of the of the velocity by 
half the mass, the mass being equal 
to the weight divided by about 32.2. 
In comparing two different falls of 
the same weight it will be found 
that the difference in foot Ibs. is 
equal to the difference in products. 

Similarly in the fly-wheel, the foot 
pounds of work in an excess is equal 
to the difference in the squares of the 
velocity of rim, by half its mass. 
Now because the difference of the 
squares of the velocity is equal to the 


square 





simple difference multiplied by the 
sum, the quantity last named above 
can be said to be equal to the mass 
multiplied by the square of the aver- 
age velocity, and multiplied by the 
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where the velocity is greatest, it is one in 
|twenty faster than where it is slowest. It 
applies to the speed as well as the feet per 
second. That is: in that part of the revolu- 
tion where the wheel moves fastest, its speed 
for an instant is at the rate of one revolution 
in twenty faster than where it moves slowest. 
Suppose a wheel runs at a speed of 120 re- 
volutions per minute: The fluctuation might 


be then from 118 to 124 within a single re- 





volution, the coefficient of fluctuation being 
124—118 

— =y, as stated. 

| 120 


The difference in the fluctuation for high 
and low speed engines,equally well regulated, 
is not a difference numerically, but simply in 
the period of time within which the fluctu- 
ation occurs. Thus suppose, for illustration, 
that an engine works 40 revolutions per 


as varying in velocity exactly in proportion 
to the fly wheel. Then the change of pitch 


of musical note with either engine will be 
The rapidity with which the 
changes occur will however be in accordance 


the same. 
with the speeds of engines. 

The coefficient of fluctuation may there- 
fore be taken as a sort of unit, by means of 
which we may make an intelligent compar- 
ison of the action of fly wheels in different 


cases. To establish a rule for comparing, 


which will incorporate this coefficient, we 


have to consider that the work developed by 
the engine in a half revolution varies from 
nothing at the dead centers to a maximum 
near the mid stroke, while the resistance 
overcome is constant, and for a stroke equal 
in amount, 
stroke to be equal. 


This supposes the work of each 


Hence, near the mid 


stroke the work applicd will be in excess, | 


quotient of the difference of velocity 
divided by the average velocity. The 
last named quotient is seen to be the 
coefficient of fluctuation. Hence, 
rule for fly-wheels. An excess in 
foot pounds is equal to the continued 
product of the mass of rim, the square 
of average velocity of rim, and the 
coefficient of fluctuation. The mass 
of the rim equals its net, divided by 
32.2. The velocity is the number of 
feet the rim moves per second. To 
find the excess multiply the work of 
one stroke in foot pounds by proper 
value in following table. 
Pressure of steam—6 atmospheres. 
Cutoff .38 5 .7 1.0 of stroke. 
16 18 .19 


Value ae 
Condensing engines. 
Value .18 .21 .22  .21 


Example 1—Take an engine with 
cylinder 10x20 inches making 100 
revolutions per minute. Coefficient 
of fluctuation=,',, cutting off steam 
at half stroke. Pressure of steam in 
steam chest, 6 atmospheres or 85 
pounds per square inch by steam 
gauge. Diameter of rim, 6 feet. 

The area of piston is 78 square 
inches. ‘Total initial pressure on 
piston 6630 pounds. Foot pounds 
per stroke=6630x?$—=11050. Excess 
for half stroke cut off=.18 x 11050. = 
1989. foot pounds. 

The velocity of rim is 3}x6x 100 





feet per minute, or 31.4 feet per 
second. Hence by rule 
wt. 
1989= x 31.4 x 31.4 x 4; 
32.2 
whence weight of fly-wheel=2029 
pounds. ° 


Though the correct value of the 
foot pounds per stroke is actually less 
for expansion engines than the prod- 

of initial pressure by stroke, still the 
greater convenience of this value has led to 
its being retained for use in the above table, 
the latter having been adapted to it. The 
table is given for the purpose of facilitating 
the determination of the excess. 

In the balance of this article itis proposed 
to examine into the effect upon the weight of 
fly-wheels of varying the dimensions and 
working conditions of engine. 

Example 2—Take the same length of 
stroke, number of revolutions per minute, 
steam pressure and coefficient of fluctuation 
as before. But let the diameters of fly-wheel 
and of piston vary proportionately; for ex- 
ample, take them half as great as in example 
1, viz., 3’ and 5’ respectively. Then excess 

wt. 15.7 15.7 


32.2 30 


uct 


497. 





6 


whence, weight of fly-wheel=2029. pounds, 
the same as before, though the engine has 
been decidedly modified, and the velocity of 
rim of wheel reduced one half. The engine 
is now doing but a fourth the work that it | 
did in the previous example, and still the | 
wheel requires the same weight. The com 
parison of these two examples does not show 
what is sometimes stated, viz., that the} 
weight of wheel inversely as the 
square of the velocity of rim. The depart- 
ure from this is still more strikingly shown in 
Example 3.—In which let the conditions | 

same in Example 2, except let the 
gauge pressure be quadrupled so that the 
engine will do the same work asin Example 1. 
Then, nearly the 


varies 


be as 


15.7 « 15.7 
es 
32.2 30 
whence weight fly-wheel=8116. 
almost incredible increase of weight for a 
smaller engine doing the same work with 
the same number of revolutions per second. 

This, compared with Example 1, is, how- 
ever, in accordance with the law stated by 
mathematicians that the weight of wheel 
varies inversely as the square of the velocity 
of rim; while compared with Example 2, in 
which the velocities are equal,no power of the 
velocities will express the relation between 
the weights. 

Example 4.—Piston speed and pressure 
same as in Example 1, and engine similar in 
dimensions, but half the size—that is, cylin 
der 5x10’, wheel 3’, &c. Then 
248.6 and velocity of rim being as in Ex- 
ample 1; have weight=254 pounds, only one 
eighth the value obtained in Example 1, 
though the rim velocity is here the same. 
The work developed is one fourth. The 
speed of revolutions per minute is twice as 
great. 

Example 5.—Let the wheel have the same 
diameteras in Example 1, be applied to ar 
engine doing the same work, at same steam 
pressure, but with half as large a cylinder. 
The work per stroke is only one eighth as 
much, and hence the number of revolutions 
will be eight times as great, and velocity of 
rim eight times as great. Hence excess 
251.2 x 251.2 

=248.6=-— — 

32.2 30 

whence weight of wheel rim=4., or four 

pounds only. Compared with Example 1 

the weights are inversely as the cubes of the 
velocities, and also of the speeds. 

In all of the above examples the same 
coefficient of fluctuation is employed, viz., 
go. The results serve to indicate that where 
a fly-wheel is selected only with regard 
to size of engine, and without reference 
to the speed, or pressure it may be very far 
from effecting the desired degree of regula- 
tion. 

If inthe above examples the coefficient of 
fluctuation had been made to differ, instead 
of the weights of wheel, we should have had 
very great differences in the fluctuation. 
Suppose, for example, the weight had been 


wt. 
excess=1989. = 





Ibs., an 


excess 


wl. 











taken constantly equal to 2029. Then 
For example 1 2 3 4 5 
1 1 2 I 1 
Coeff. flue= - - —- — —- 
30.80 15 120 = 18218) 


Hence the same weight of wheel has very | 
different effects. The 1st and 5th examples | 
of comparison of fluctuations employ the 
same wheel for engines doing same work, | 
the difference in regulating power being | 
simply astounding. | 

| 


The employes of the machine shops of | 
the Manhattan Railway Company, New 
York City, have been notified of an incease 
of their wages, which is to be made from | 
the Ist. inst, 
will vary according to the skill and experi 
ence of the workmen, The employes held | 
a meeting and a vote of thanks was unani 
mously tendered to the company. 

- eS 

The West Jersey Railroad Company pro 
pose placing upon its locomotives an English 
patent arrangement, which is warranted to 
prevent the emission of sparks, smoke, and 
coal cinders, | 


| H 
‘inches in diameter, making n=80 revolu- 


Width of belt =-—— 
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Single VY Iron Planer, 


But few real improvements have been 
made in iron planers in the last ten years, 
and most of the prominent too) builders in 
the country use the same patterns, and build 
their planers the same way now as they did 
ten and fifteen years agu, while lathes, drill 
and milling machines have been 
greatly improved. The planer, one of the 
most important tools, has been left in almost 


presses 


| its primitive state. 


We illustrate herewith a cross section view 
of an improved iron planer made by Newton 
& Cox, Cleveland, O. The principal im- 
provement consists in use of but. one Y 
while other manufacturers use two. The 
belt-shifting apparatus-is greatly improved 
and simplified. One Y is made and scraped 
toa surfacing straight edge; this is made 
perfectly true with itself, then the flat part 
is surfaced with a plate, making it a smooth 
plane surface. The Y then servesasa guide 
to the carriage. This is calculated to be far 
preferable to the old method of two Y’s as 
all practical mechanics know that it is im- 
possible to do perfect work on a planer. 
Valve-seats and bearing surfaces of fine tools 
always have to be scraped to a surface plate 
to bring them to perfect bearings. The prin- 
cipal cause of this is the two Y’s which are 
never perfect, and the imperfections cause 
the bed to ‘‘ roll.” 
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SiInGcLE Yo PLANER. 


Four planers have already been built on 
this plan, and some time since the necessary 
papers to cover the improvements were filed 
in the patent office. There is also an im- 
proved lubricating device with the carriage 
that keeps it constantly oiled whenin motion. 
1 ie 


Practical Men. 


Letters from 


BELTING, 
Editor American Machinist : 

In the AmMerRICAN MAcHINist, No. 20, an 
article by Mr. Charles A. Hague calls my 
attention to an error in my pocket book 
about belting, and requests me to correct the 
same, whether it is a misprint or my own 
mistake. 
265 of my pocket book, and is not a mis- 
print but an oversight of my own in trans- 
forming the formulas, as can be perceived by 
the speed appearing in the numerator instead 
of in the denominator where it ought to be. 
My attention has been called to the same 
error by several correspondents, and it is 
being corrected. Supposing the working 
strain of a belt to be 100 pounds per inch of 
width the formulas will be as follows : 
300000 H 


The error alluded to ison page 


Width of belt b= 
dna 


bdna 
Horse-power of belt H=— : 

800000 
Example.—A leather belt is to transmit 
pulley d=36 





-75 horse-power over a 
tions per minute, and the angle of contact a 
=170°. Required the width of the belt? 
300000 x 75 
——— =45.96 inches, 
36 x 170 x 80 
For more or less than 100 pounds working 
strain per inch, the width of the belt should 
be in the inverse proportion. 
JoHn W. Nystrom, 
Philadelphia, Pa. 





MANUFACTURERS AND ENGINEERS. 
Editor American Machinist: 

A subject which has puzzled me for many 
years is—why manufacturers, and others 
using steam power, care so litle about secur- 
ing the services of a skilled and competent 
engineer. This is especially the case as re- 
gards stationary engineering. Of course all 
manufacturers say they want a good man, 
one that can come well recommended, and 
this is all right so far as it goes, but the 
trouble lies just here: An engineer instead 
of being judged by his qualifications as such, 
must come up to a standard of what the 
manufacturer calls good, which in most 
cases, is the amount of work that can be 
gotten out of him, outside of his legitimate 
duties, and of course to the neglect of them. 

The good engineer from tbeir standpoint, 
must work from 13 to 15 hours every day, 
and in the winter he is supposed to be early 
astir getting steam sufficient to have the mill 
well heated, so that the hands when they 
come will stay and work. He gets his fires 
in good condition, steam up, ashes wheeled 
out, coal in, engine cleaned and oiled, and 
everything in readiness for starting. After 
this he is expected toclean up the yard or the 
cellar, pack boxes, attend weighing scales, 
work at heating or steam pipes or anything 
else required. In the meantime the engine 
and boiler can take care of themselves, save 
that he is required to coal up when neces- 
sary. 

There is no getting over the fact that 
these people do feel and think that the 
engineer is an encumbrance to the establish- 
ment, a useless appendage, and every dollar 
paid him isso much money thrown away; 
unless indeed, they can get what they judge 
to be a’ sufficient amount of extra work 
from him to compensate them for the pay he 
receives. “Your correspondent X. D., North 
Plymouth, in AMERICAN MACHINIST, No. 4, 
vol. 3, hits the right nail exactly on the 
head, and his remarks suit this locality 
admirably. There is one statement I will 
make which is applicable here, and it is— 
that the more work an engineer is required 
to perform, the less remuneration he gets. 
There ought to be a remedy for this state of 
things, because if an engineer attends to his 
duties faithfully (especially if he fires, which 
is nearly always required of him) he has no 
time to spare for the performance of other 
work, and there isalways a great risk incurred 
in taking him from his legitimate duties. 

If the protection of life and property 
is the great consideration, then the law 
should compel the employment of compe- 
tent engineers. These could be obtained by 
appointing two or more thorough engineers 
as inspectors for the examination of candi- 
dates, they issuing certificates as first or 
second class, according to the ability or com- 
petency of those examined. Each applica- 
tion for certificate should contain the signa- 
tures of at least three engineers, vouching 
for the character as well as the ability of 
the applicant. In the case of one already 
licensed approving the application of an un- 
worthy person, he might be punished by a 
revocation of his license or a suspension of 
say six months, according to the degree of 
guilty knowledge shown, and the inspectors 
should be invested with the proper authority 
for enforcing the decision arrived at or de- 
cided upon. 
class of American engineers to a high stand- 
ard, and the certificates issued would, in 
every case, be a sufficient guarantee, both of 
the possessor's character as a man, and capa 
bility as an engineer. And further, all 
manufacturers and others, in fact, any one 
using steam power, should be obliged, under 
a penalty, to employ only an engineer licensed 
by these tnspectors, who should, in all cases, 
enforce this proviso, viz. : ‘‘Tbat an engineer 
shall, under no pretence whatever, be taken 
from his proper superintendence aud care 
over both the boiler and engine.” 

As regards the examination of boilers, the 
inspectors should be entirely free from 
political or moneyed influence, in order that 
their examinations may be thorough, and 
their decisions rendered without fear 
favor in condemning a boiler they judge to 
be of poor material or of inferior design, 


This course would raise the 


or 
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and their whole attention should be given to 
the prevention of boiler explosions. Com- 
plications arising between manufacturers and 
their engineers should be decided by the 
inspectors, who cught to be the umpires in 
all cases, and their decision final. 
H. L. STELLWAGEN. 
Philadelphia, Pa. 


CUTTING SCREWS IN A LATHE. 
Editor American Machinist: 

In the AMERICAN MACHINIST, bearing date 
Nov. 29, there is an article on screw cutting, 
with various rules for finding the various 
wheels. I subjoin a simple rule taken out of 
Templeton’s Workshop Companion : 

Divide the number of threads in a given 
length of the screw wh‘ch is to be cut by the 
number of threads in the same length of the 
leading screw attached to the lathe; and the 
quotient is the ratio that the wheel on the 
end of the screw must bear to that on the 
end of the lathe spindle. 

ExAMPLE.—Required to find the wheels to 
cut seven threads to the inch, leading screw 
13” pitch. 

‘ 

- x 20=70. 

2 
When over ten or twelve threads to the inch 
are to be cut, proceed thus: Take any three 
wheels at pleasure, as those for the spindle 
and stud wheels; multiply the number of 
teeth in the spindle wheel by the ratio of the 
screw, and by the number of teeth in that 
wheel which is in contact with the wheel on 
the end of the screw. Divide the product by 
the wheel in contact with the spindle wheel, 
and the quotient is the wheel required on end 
of leading screw. By using this method, 
your correspondent will find no difficulty in 
a screw of 27 threads to the inch. 

Yours truly, F. J. WHITE. 
Greymouth, New Zealand, March 21, 1880. 


(20 on spindle, 70 on screw.) 


BEARINGS FOR MACHINERY. 
Editor American Machinist : 

I have read with pleasure and much inter- 
est Chordal’s remarks on journals, bearings, 
and friction, and desire to call attention to 
some facts that bear directly upon this sub- 
ject. 

First, then, it is an indisputable fact that 
the fit of the surfaces is an important ele- 
ment in determining the weight. 

The pressure of one piece that is sliding 
upon another, even under the more ordinary 
conditions, may cause the fit to be of such a 
nature as to partially exclude the atmos- 
phere, and thus add to the weight of the top 
piece an atmospheric pressure, or weight, 
that must be added to the weight of the top 
piece itself. 

In the case of Chordal’s bricks the “ con- 
traction’ would be such that no perceptible 
exclusion of air from between the surfaces 
would take place, hence the weight of the 
bricks would be the only weight which the 
bottom brick would sustain; but this is not 
always the case. For example, you have in 
your office a piece of steel 115” square, with 
one surfuce filed up, and a cast iron surface 
12x 8”, also filed up, but not filed to great 
perfection. If you place these two filed sur- 
faces together under the circumstances under 
which two such pieces may be supposed to 
work in a machine, you may experiment 
with the following results: 

Lubricate the surfaces with a dozen drops 
of oil, and it will take about 2 Ibs. to slide 
the bar on the plate. 

Lubricate with 4 drops of oil, and it will 


take about 6 lbs. to slide the bar on the 
plate. With 3 drops of oil it will take 
about 8 Ibs. to slide the bar. With two 


drops it will take more power to slide the 
bar on the plate, and so on until one drop of 
oil applied to the cast iron plate distribu- 
ted all over with the hand, and then 
wiped off, apparently clean, and the bar will 
take some 16 lbs. to slide it, which is more 
than its own weight. 

Turn the bar over so that its unfiled sur- 
face comes in contact with the plate and you 
will find that the amount of oil supplied 
makes no practical difference to the power 
required to slide the bar. 

Of course the weight sustained by the 
plate has simply been increased by the at 
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mospheric pressure, but the fact remains 
that the nature of the fit of the surfaces has 
influenced the friction. 

This brings me to another point, which is, 
that if you lubricate the filed surfaces as 
freely as you like, and move the bar back 
and forth continuously for a dozen strokes, 
and apply a spring balance you will find that 
it takes more power to slide that bar under 
all its lubrication than it does if both sur- 
faces are quite dry, as they will be if cleaned 
with alcohol. This occurs because the oil, 
whether in globules or not, has excluded 
the atmosphere to an extent producing a 
weight on the bar that is more than equiva- 
lent, so far as friction is concerned, to the 
lubrication afforded by the oil. 

Practical men are right, that if a broad 
surface is such a fit to the base on which it 
slides as to induce a greater amount of un- 
balanced atmospheric pressure on the body 
than would be the case if the body were 
turned on edge, the friction will be in- 
creased. 

Theory is also right when it says that the 
friction is within certain limits independent 
of the area of contact. But both are wrong 
if they take the weights of the body alone, 
as the weight produces friction and leaves 
out of calculation the nature of the fit of the 
surfaces in contact, or, in other words, omit 
to consider that the amount of atmospheric 
pressure due to the nature of the fit, must be 
added to the weight of the sliding body. 

This is not merely a theoretical question, 
for wood-workers know that it is sometimes 
quite difficult to move a surfaced piece of 
wood on a turn-table, when the same piece 
of wood will move easily if turned over so 
that an unsurfaced side come in 
with the table. 

In iron work this same fact holds good. 
For example, the Freeland Tool Works 
planed a plate weighing 24 lbs. on a planing 


contact 


2 


Fia, 


machine that had run for 25 years; and it 
was so true that I could lift it from the par- 
tial vacuum between the when 
another plate was placed on top of it, hence 
there was an unbalanced atmospheric press- 
ure on the top plate, and this produced its 
quota of friction so that the plate, not having 
its edge true, would not slide so easily on its 
edge as on its flat face. 

The same facts apply to belts which from 
the atmospheric pressure, increasing with 
the closer ‘‘contaction”’ of the belt surface 
to the pulley, warrant the practical man’s 
conclusion that increasing the width of a 
belt may, and in most and under 
proper conditions does, increase the driving 
power of the belt, independent of the are of 
contact on the pulley, because there is more 


surfaces 


cases 


area for the atmosphere to press upon. 

I reserve some remarks on the crank for 
journal and axle brasses for a future occa- 
sion. 

Josuua Rose 

New York, May 8th, 1880. 
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signs of hoisting engines = 

which have been resorted Waalat 

to for raising ore from 29 

mines tothe surface. The ¥ 3 

devices used for the pur i \ 

pose named are numer- iI 


ous, and they may all be 
referred to a few special 
classes. In prospecting in 
order to find the extent and value of a vein 
of ore, a mining expert will adopt as simple 
and inexpensive apparatus as 
After the value of the mine has been ascer- 
tained and permanent works have been de- 
cided upon, the special type of hoist selected 
is modified in detail according to the depth 
and size of the ore-body and other local 
requirements. When ground is first broken, 
the work of hoisting from the shaft is per 
formed by the aid of a windlass worked by 
men; as the depth increases, horses are used 
until a depth of 200 or 300 feet is reached, 
when men and horses are abandoned and a 
steam engine substituted. Having ascer- 
tained the value of the vein and the depth to 
which it will be necessary to work has be- 
come established, a permanent hoist is im- 
mediately erected. This hoist selected 
always as simple as can be relied upon to do 
the work. It may consist of a vertical link- 
motion engine,connected to a drum forrcund 
rope by a set of intermediate gears. Where 
fuel 1s expensive and economy is sought, 
high-pressure steam is used, and advantage 


possible. 
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With either buckets or cages, the best re- 
sults are obtained by winding the ropes on 
the drums in opposite directions, the one 
over and the other under, whereby the 
weight of the light descending cage is util- 
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taken of its expansive properties. A still ized in raising the loaded one that is ascend- 
higher duty has been attained by using two ing in the other compartment. Where the 
engines connected to the same shaft, and workings have attained a greater depth than 


having their cranks placed at right angles. 
For light loads and depth not to exceed 600 
feet, the friction-geared hoist has been much 
used. In new districts where it is necessary 
to do considerable prospecting before any 
definite knowledge of the ore deposit can be 
obtained, a boiler of the locomotive type is 
aitached to the same frames as the engine, 
and the whole made as light and compact as 
possible for moving rapidly from place to 
place. A similar hoist is shown in Fig. 1. 
The drums are not keyed on the shaft, but 
are brought into action by their respective 
clutches, which slide on feather keys, and can 
thus be used separately or together as desired. 
The brakes are set by levers placed conven- 
ient tothe engineer. By the use of separate 
buckets in a two-compartment shaft, or, bet- 
ter still, by the introduction of safety cages, 
a much more economical system is secured 
for obvious reasons, 


800 or 1,000 feet, and the ropes and attach- 
ments are increased materially in weight, 
larger engines are brought into requisition. 

When this point has been reached, the 
further use of a round rope is fraught with 
so many difficulties, that it has been almost 
entirely abandoned in this country. Because 
of the extra wear and tear, also the necessity 
of larger and more expensive drums, besides 
many other practical objections. 

Some of the objections to a round rope 
may be briefly stated as follows: 

There are at few, if any, in- 
stances where round ropes are in use in this 
country for hoisting from very deep levels. 
At the time they were introduced, flat ropes 
were looked upon with suspicion, as they 
had not then been tested for any great depth. 
Coupled with this was the fact that, for a 
given length and an equal load, the round 
rope was discovered by experiment to be the 
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lightest, which is readily explained by the 
difference in their mode of construction, the 
strands being carefully wound together in 
the round rope, while in the flat rope they 
are simply placed parallel and secured to 
ach other by cross-wires. This matter of 
the amount of dead weight hanging in the 
shaft was considered a very important one. 
Experience has developed an entirely new 
and more advantageous course in this 
country than is at present followed in Eng- 
land. 

In following out the practice of preferring 
flat ropes, geared engines, as shown in Fig. 
2, were first used. As will be noted, the 
loose pinions on the engine shaft are 
brought into action their respective 
clutches, allowing the reels to be used sep- 
arately or together. The practice of balanc- 
ing the cages, by winding the rope upon the 
reels in opposite directions, has been pretty 
generally adopted with this type, and with 
most economical and satisfactory results. 
While this style of hoist has done good 
service in the past, and will no doubt prove 
satisfactory in the future under certain con- 
ditions, the fact that speed is sacrificed to 
power by the intermediate gearing would 
not recommend it for rapid or extensive 
workings. 

When large ore-bodies have been discov- 
ered at depths ranging from 1,000 to 4,000 
ft. from the surface, and it becomes necessary 
to remove them with the greatest expedition, 
the direct-acting hoist, Fig. 3, is employed. 
In this design, the heavy gearing of the pre- 
vious type and the friction arising therefrom 
are avoided. The reels are placed upon the 
engine-shaft, and brought into action by 
clutches sliding on the same, and operated by 
clutch levers. The practice of working the 
‘ages together and balanced, by winding the 
ropes upon the reels in opposite directions, is 
‘followed out. A single engineer and brake- 
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man control all the movements of the cages, 
the engineer landing the ascending one and 
the brakeman the descending one continu- 
ally. The greatest leverage is secured at the 
moment of starting the load by winding the 
rope on the empty reel, and this decreases 
with the dead weight as the rope winds upon 
itself. In deep mining this dead load will 
vary from 3,000 to 7,000 Ibs., according to 
circumstances. The cages sometimes attain 
a speed of from 4,000 to 5,000 vertical feet 
per minute. 

When it becomes necessary to sink a small 
shaft or winze froma point ina drift, the 
rock is raised to a level of the drift by a 
small engine known as the baby-hoist. Fig. 
4 represents a style of engine most generally 
used for this purpose, having two cylinders 
working through the same crank-shaft. The 
engine is made to take up as little room as 
possible, so that it may be placed ona car 
and dropped down the shaft, or moved from 
one part of the mine to another with dis- 
patch. These engines are built by Beckett 
& McDowell, office 17 Courtlandt Street, New 
York; Works at Arlington, N. J. 
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British exports to this country during three 
months ending March 31, 1880, were: Steam 
engines, £1,065, against £2,001 for same 
time in 1879; other machinery, £103,747, 


The question of high speeds both of sta- 
tionary and locomotive engines is one of the 
live topics of the day among those engaged 
in steam engineering. What is generally 
known as high speed in stationary engines is 
not the speed of the piston, but the number 
of revolutions made ina giventime. Many 
styles of engines are constructed which havea 
long stroke and high piston speed that must 
be considered in the low-speed class, because 
of a low number of revolutions per minute. 
It is plain that where power is exerted by an 
engine it may, by a system of belting or gear- 
ing, cause rapid or slow speed of machinery 
as may be desired, put readers of the 
AMERICAN MACHINIST who have carefully 
followed Mr. Chas. T. Porter, in his able 
series of articles on the advantages of high- 
speed engines, will see the application of an 
important question of economy between the 
method of using gears, belts and pulleys to 
increase the speed given off by the engine, 
and the method of applying the engine speed 
directly to the work. In _ the highest- 
speed stationary engines the diameter of fly 
wheel has been reduced, but in the highest- 
speed locomotive engines the diameter of 
driving wheels has been increased. The new 
locomotive just placed on the Bound Brook 
line between Philadelphia and New York, 
which is to run the whole distance, ninety 
miles, in ninety minutes, has two driving 
wheels each 614 feet in diameter, and there- 
fore must make an average of 258 revolutions 
every minute. The ordinary locomotive with 
two pairs of drivers, each 5 feet diameter, 
would therefore have to run at much higher 
engine speed to attain the same speed over 
the rails. It is claimed that by using but 
one pair of drivers there is greater safety in 
a high rate of speed. Speed and safety are 
undoubtedly the two essential elements of 
railway travel and when both can be in- 
creased, a valuable public progress is 
achieved. As noted in our last issue, a 120 
H. P. Porter-Allen engine is to be built for 
Edison’s experimental works at Menlo Park, 
to make the extraordinary speed of 600 re- 
volutions a minute. Visitors to this inter- 
esting establishment will then, in addition to 
the peculiar attractions of the electric light 
and electric locomotives, be treated to the 
novel spectacle of a fly wheel of a large en- 
gine spinning around regularly ten times per 
Some of the problems of fly wheels 
are treated in the present issue by Prof. 
8. W. Robinson. The relation of the fly 
wheel to power and speed is an important 
subject for consideration, and some able 
engineers differ materially in their theories 
relating to it. 


second, 


+. pe 
Grounding Theory in Practice. 


The faculty of the Stevens Institute of 
Technology have adopted an admirable 
method of grounding their students in the 
knowledge of actual practice, which will be 
One of the 
professors or teachers accompanies the grad- 
uating class each year on a series of visits to 
a number of leading manufacturing estab- 
lishments, giving the bright young ‘ chap- 
pies,” as Chordal would call them, a chance 
to get a taste of real shop practice. In this 
yay several New England shops were visited 
recently, and some new points were scored, 
which our readers will hear from in the 
future. 

A few days since we had the pleasure of 
accompanying the graduating class upon one 
of these excursions to the establishment of 
Henry R. Worthington, in South Brooklyn, 
and of witnessing the manner in which they 
absorbed ideas from the men who do the 
work. Those of our readers who recall our 
correspondent’s recent allusion to the birth 
of the direct-acting steam pump, as it took 
shape in the mind of Mr. Worthington, when 
but little more than a boy, can appreciate the 
interest with which the young men of the 
Stevens Institute class listened to his graphic 
description of the experiences of those days, 
and the growth of the idea that has since 
inseparably associated with his 


so necessary to them later on. 


become 
name. 


The first department visited was the 
drawing room. The students found but few 
of the elegant knick-knack drawings that 
they were accustomed to see, but plenty of 
exact and figured work was submitted for 
their inspection, in shape for actual use in 
the shop. The blue-tinted, solar process 
drawings, now so universally adopted, 
though of so recent invention, by which 
copies for the convenience of workmen can 
be indefinitely multiplied, were here exhib- 
ited. The graduates next made a tour of the 
different shops, and were particularly inter- 
ested inthe details of several of the large 

yater-works engines, which were in process 
of construction. The boring of the cylinders 
and the peculiar manner of fitting up the 
steam pistons attracted their special notice. 
Some of the boys thought this work was 
being done almost as well as they could have 
done it themselves, in the experimental shops 
at the Institute. Their keen and discrimi- 
nating remarks were evidence that they need 
only continuous practice to make their 
theoretical knowledge available. 

The castings belonging to the massive oil 
pumps, intended for forcing oil to tidewater 
through the pipe lines, and adapted to work 
against a head pressure of 3,500 feet, were 
especially investigated. These pumps are 
the water-works engine over agaip, modified to 
suit the novel requirements of oil transporta- 
tion. The number now being constructed 
proves this to be a.growing industry. 

Some of the special tools used in the pat- 
tern shop were also scanned with interest, 
those used in the water meter department 
to produce water meters with the ne- 
cessary rapidity, accuracy and low cost being 
also closely scrutinized. 

The foundry was next visited, but too late 
to witness the pouring of some massive 
pieces, the moulds for which had been just 
filled. The remarks of the students upon this 
part of the work showed good training and 
good judgment. The large blowing engine 
used in this department is another modifica- 
tion of the direct-acting steam pump, pumping 
air,instead of water. After wandering through 
the various departments for a number of 
hours, the party returned to their starting 
point, the office, where their conductor, 
Professor Denton, pointed the moral of many 
of the operations they had just witnessed in 
some entertaining and instructive remarks. 
Altogether, the visit terminated with the 
feeling upon the part of the graduates, that 
they had learned many things worth re- 
membering, and upon the part of the foremen 
and workmen who had explained the details 
of the various shops to the young fellows 
and listened to their comments, that they, 
too, had an account of knowledge gained to 
their credit, to show for their afternoon’s 
work. 

a - 


An Opening for Inventors. 


An enterprising restaurant keeper in this 
city announces that chops and steaks were 
cooked at his establishment during the past 
year as follows: 


RTRCEON CORANE, ././5:5:4 50/910 saints see weiels 31,876 
Double Porter House Steaks......... 2,781 
Single a s BE ad aie .. 2,330 
NE ao asa a alee Seid wate 5,349 
Bi Oo nr 3,942 
WI EtON AGNOUE, 56.0.5 00:0 sess seaies sees D000 


On perusing the above the enormous 
amount of time and labor spent by the 
patrons of this single establishment, in get- 
ting rid of so large a quantity of fleshly 
edibles, suggests the idea of a machine to do 
the same work—an idea which should meet 
with favor in these days of labor-saving de- 
vices. It is often said of new devices intend- 
ed to do certain work, that the old way is the 
best. Evidently, in view of the above statis- 
tics, eating is one of the things about which 
Adam knew as much as we do. Now that 
attention has been specifically called to this 
field, are our inventors ready to admit that 
invention is played out? It is to be hoped that 
the opening here indicated will be promptly 
filled. 

a ccecepetaa eae 

In ‘‘ Bits of Experience,” this week, Prof. 

Sweet touches up the Darwinian theory of 
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wrenches, in a suggestive manner. It is 
to be hoped our machine-too] builders 
will respond. 


An Improved Form of Musical Culture, 


One of our contributors, in another column, 
gives a hint which may serve as the keynote 
of a new departure in musical culture. Sev- 
eral steam engines, driving a number of buzz 
saws at varying speeds could be made to pro- 
duce a ‘‘musical tone varying in pitch with 
the speed.” It is unnecessary to explain, 
that, in order to produce good musical re- 
sults, the saws should not saw anything ex- 
cept the air. 

By the systematic adoption of this plan, 
proprietors of extensive works could utilize 
existing steam power to advance the musical 
culture of their employes and of the neigh- 
borhood in a manner beautiful to listen to. 
No longer, then, would the beer-vender’s 
orchestra have charms in the evening, as 
those who are now its auditors would be 
satiated with music during the day. Nor 
could there be any fears of strikes or labor 
disturbances in such an abode of cultivated 
musical tastes and esthetic harmony. True, 
in order to carry out this plan successfully, 
it might be necessary to alter the speed at 
which some of the engines were built to run, 
though at some sacrifice of economy in run- 
ning, but trifling obstacles of this kind 
would not deter any generous or _ high- 
minded employer. Besides, it is well known 
that many steam-engine owners care very 
little about steam-engine economy anyway. 

For small establishments, owning but one 
steam engine, a combination of belts and pul 
leys could doubtless be arranged to run a 
number of saws of various sizes in connec- 
tion with the engine, which would ac- 
complish a similar result. These suggestions 
are offered to philanthropic employers and 
the public generally, with full confidence 
that they will be duly appreciated. 


—— e@pe — — 


Migratory Machinists, 


One of the most serious drawbacks to the 
pecuniary advancement and development of 
high skill among machinists is the apparently 
irresistible inclination many of them have to 
travel from shop to shop, and from one town 
to another, not remaining in any one situa- 
tion long enough to reap any substantial 
benefit. In seasons of business depression, 
it may rather frequently be necessary to seek 
new places for employment, but in times 
like the present, sober, industrious and re- 
liable men are seldom under the necessity of 
changing from one shop to another. A little 
observation will show that, in most cases, 
machinists who remain the longest in one 
shop are the most successful in accumulating 
means to start business on their own account, 
at the same time acquiring the highest skill 
in manipulating work. On the other hand, 
those who are noted for making frequent 
changes of base, seldom acquire anything to 
speak of beyond a knowledge of local geog- 
raphy and extensive personal acquaintances. 

There are thousands of machinists who 
are ‘‘journeymen” in every sense of the 
word, These men seldom have anything to 
show for their work except on pay day. Their 
ambition seems to be to see the country and 
make new acquaintances. Whether they 
have families or live in single blessedness it is 
all the same with them as far as saving 
money is concerned. Many of them would 
move from Massachusetts to Ohio to get 25 
centsa day more wages without the assurance 
of steady employment. We recognize the 
desirability of a machinist’s taking advantage 
of his opportunities to better himself by a 
change, but many of the changes are 
prompted by nothing but whimsical notions. 
The chances for advancement and higher 
wages usually come from the development 
of extra capabilities by long and steady ser- 
vice in a single place. The chances of retain- 
ing a situation when a portion of the force 
in a shop is to be discharged are largely in 
favor of those who have been longest and 
steadiest in the service of the establishment. 

Our advice to machinists is to stick to their 
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situations (unless they start up on their own 
account), upon general principles, if steady 
employment is afforded, and to make them- 
selves as valuable as possible, thus complying 
with the conditions for receiving remuner- 
ative compensation. 
a, 
(From the Daily Journal, Lafayette, Ind.) 
The AMERICAN Macuintst, New York, is 
an invaluable illustrated weekly to all iron 
workers, or those interested. Its manly in- 
dependence is very commendable. 


—- 2 Rs — 
Thomson, Sterne & Co., Limited, The 
Crown Iron Works, Glasgow, Scotland, 


write us recently: ‘‘For some time we have 
been subscribers to your valuable journal, 
and have induced many of our friends to 
subscribe to it. We read it with much inter- 
est and profit.” 





| Ouestions and Answers. 





Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 


(1) J. M. H., East New York, writes: 1 
have set the valves on a locomotive according to in- 
structions of Lewis F. Lyne, and find that the right 
side engine cuts off correctly at both ends, at 10", 
as intended, but the engine on left side will persist 
in cutting off at 94". What am I to do in that 
case’ A.—The variations described may be caused 
by the links being worn, as is generally the case 
after an engine has been some time in service, or the 
links may be unequally suspended. It is evident in 
this case that the left hand link hangs too high. The 
difficulty may be remedied in any one of the follow- 
ing ways, viz.: Lengthen the hanger of the left hand 
link to lower it cut off same as the 
right, or raise the right hand link by raising the 
right hand end of the tumbling shaft so that it will 
cut off same as the left. Ifa very close adjustment 
be desired, the difference may be equally divided 
by raising and lowering both ends of the tumbling 
shaft, which is easily accomplished upon most en- 
gines where the box is bolted upon the top of the 
engine frame. Please let us know which course you 
follow, also the result. 

(2) P. W. L. Grinnell, Iowa, asks: What 
will weaken a fence wire the most, a blow with a 
hammer ora steady pressure, both leaving the same 
dent in the wire? A.—A blow with a hammer; as 
the effect of a blow is to instantly change the posi- 
tion of the molecules which compose the iron, driv- 
ing them apart, and compelling them to arrange 
themselves differently, whereas by a steady pres- 
sure they are allowed time (so to speak) to arrange 
themselves more gradually without the same de- 
structive effect. 

(8) O. M. K., Jersey City, N. J., writes: 
In one among a number of other books which I am 
about to present to a young friend, is one entitled 
The Boston Machinist, by Fitzgerald. I find two 
words which I request you to explainto me. On 
page 48 we read ‘‘jijucs and gauges.” 1. What are 
jijucs? A.—The word means “ jigs,’’ and the way 
it is spelled in the case referred to is probably owing 
to a typographical error. Jigs is the name of a spe- 
cial form of gauges or templates, which are used for 
the purpose of guiding drills for drilling any num- 
ber of holes at the same position in each piece of 
wood. 2. On page 68 we read, “ pene it straight.” 
What is “pene?’ A.—The word “pene” is the 
name of the end of a machinist’s hammer opposite 
the face, the shape of which may be round or V 
shaped. To pene a piece of wood means to use the 
pene of the hammer instead of the face. 

(4) V., Oil City, Pa., asks: Can you refer 
me to any instance or instances where artificial 
stone has been successfully used for pump founda- 
tions? There seems to be some doubt with those 
persons with whom I have conversed on the sub- 
ject, as to whether a cement block or blocks would 
withstand the constant jar occasioned by the re- 
versing of a direct acting pump working under a 
heavy pressure, say 1,000 pounds per square inch, as 
they frequently do in pumping oil in the oil country 
of Western Pennsylvania? A.—For amore severe 
test than you mention, we refer you to the Ordnance 
Department of the United States Armory at Spring- 
field, Mass., for a report of tests of Portland cement 
used in the construction of artificial stone for the 
purpose of foundations for heavy columbiads. 
Concrete or Beton blocks are being used for the 
foundations of cotton presses in the South, in the 
Dock Department of New York city, also on the 
Washington monument. They are also used forthe 
foundations of steam hammers and trains of rolls 
for rolling mills. This material is said to cost much 
less than other foundations, besides being much 
more durable. The success of artificial stone de- 
pends chiefly upon procuring, and properly hand- 
ling, the best quality of Portland cement. For tests 
of artificial stone, also formulas for making the 
same, we refer you to the last edition of a book en- 
titled Beton Agglomere and Other Artificial Stone, 
by General Q. A. Gillmore, U. 8. A., which may be 
procured from any publisher of scientific books. 


so as to 





(5) J. A. F. Rockford, Ill., asks: I would 
like to know how high the vacuum should support 
a column of mercury when the vacuum gauge 
shows 26 inches? A.—A mercury column is consid- 
ered the most accurate vacuum gauge, and both 
steam and vacuum gauges are often tested bya 
mercury column. If the gauge that you refer to is 
correct, and the pressure is the same upon both, the 
mercury column and vacuum gauge will indicate 
alike. 
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The New Pulsometer is King. ‘We have had one 
of the New Pulsometers in use for some months work- 
ing day and night, and so far are much pleased with 
it.” Robt. Fulton, Supt. Wymouth Paper Mills, Bloom- 
field, N. J. Office of New Pulsometer, 40 John street, 
N.. ¥. 

American Watch Tool Co., Waltham, Mass. 
Lathes, Watch Case, and Clock-Making Machinery. 

Dixon’s Traction Belt Grease. Dixon’s Founders‘ 
Perfect Wash. Dixon’s Plumbago Foundry Facing. 
Dixon’s Graphite Machine Grease. Dixon’s Everlast- 
ing Graphite Axle Grease Dixon’s Dry American 
Graphite Perfect Lubricator. Send for explanatory 
circular to Dixon Crucible Co., Jersey City, N. J. 

Mechanical Engineering, thorough instruction, prac- 
tical and theoretical. Richards & Dole, Springfield, 
Mass. 

For Schaffer & Budenberg’s celebrated Steam Press- 
ure, Hydraulic and Vacuum Gauges, Engine Counters, 
Pyrometers, Thermometers, Reducing Valves, Supe- 
rior Crystal Gauge Glasses, etc., address W. Heuer- 
mann, 40 John Street, New York. ms 

See Christiana Machine Co.’s adver., next number. 

Wilkinson & Crowell, 1291 Beach St., Philadelphia, 
make an Improved Metallic Piston Red Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 


Norris & Rutter, Mechanical Draughtsmen and Pat- 
ent Solicitors, 424 Walnut Street, Philadelphia. 


A new automatic valve gear for steam engines com- 
plete. Address, Ed. F. Williams, P. O. Box 148, Lead- 
ville, Colorado. 

Power Shears. Stiles & Parker Press Co., Middle- 
town, Conn. 

Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers. For extended 
description, see AMERICAN MAacuINIsT, Sept. 13 and 
20 issues. Send for circular to Wm. Main, 65 Henry 
Street, Brooklyn N. Y. 

James W. See, Consulting Engineer, Hamilton, Ohio. 

Car Builders’ Dictionary. Now ready. Assigns 
names to kinds and parts of railroad cars, identifying 
each. 800 engravings, and 490 pages. Price, postage 
prepaid, $2. Ten copies to one address, $17.50. Pub- 
lished by the Railroad Gazette, 73 Broadway, New York. 


Engines Indicated—Power Measured, W. H. Odell, 
Box 274, Yonkers, N. Y. 

Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, D. Appleton & Co, New 
York, or the author, Manchester, N. H. 

Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 

To Manufacturers and others: We are prepared to 
build all kindsof machinery. Patent Articles a Special- 
ty. Correspondence Invited. Mather & Newitt, Prac- 
tical Machinists, Leominster, Mass. 

John Fish, M. E. Air Compressors and Working 
Drawings a specialty. Room 23, 10 Pine St., New York. 

W. Barnet Le Van, Mechanical and Consulting En- 
gineer, 3607 Baring Street, Philadelphia, Pa. 

Rare opportunity to purchase a complete set of the 
‘Encyclopedia Britannica,” Sth edition, Twenty- 
three books, bound in cloth, at $55. Address, J. F., 
care American Machinist, 96 Fulton Street, N. Y. 
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Business is ‘‘ booming ” with the Whittier 
Machine Co., Boston. They have now on 
hand about twenty unfilled orders for eleva- 
tors, many of them requiring engines. Their 
elevators are gaining in popularity every- 
where, especially in New York, where they 
have recently sold several of their best ma- 
chines. They also have orders for two 
stationary engines for parties in Boston, and 
a mining engine for use on the Frazer river, 
Colorado, in connection with other machin- 
ery being built by them for the International 
Vacuum Mining and Dredging Co., of which 
Mr. A. C. Whittier, the treasurer of the Ma- 
chine Works, is a prominent member. 

Some of the Holyoke, Mass., manufactur- 
ers are putting in 
them to run their establishments when there 
is low water. 


steam engines to enable 
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A Youngstown, O., correspondent writes: 
Wm. Tod & Co., have a large new brick 
machine shop almost ready to occupy. 
Their conveniences for handling large work 
will not be surpassed by any establishment 
in this vicinity. Their works are now ina 
very prosperous condition, largely due to 
their able superintendent, Mr. Homer Hamil- 
ton. 


A compound pumping engine of six 
million gallons capacity per day, has just 
been shipped, by the George F. Blake Manu- 
facturing Company of New York and Boston 
to New Orleans, for the Auxilliary Sanitary 
Association of that city. The engine was 
built in the unusually short time of forty 
days, according to the terms of the contract. 


The Diebold Safe and Lock Company, 
Canton, ©0., will build large additions to 


their already extensive works this summer. 


The new process for manufacturing steel 
rails, which ha: been on trial at the Superior 
mill for the last few days, proves highly satis- 
factory, and will doubtless be continued. 
The old plan was to heat the steel blooms, 
which come in the form of blocks 7 inches 
square and about 41g feet long, run them 
through a blooming mill, and then cut them 
into two pieces, each of which after 
wards heated again and passed through the 
rail mill, rolling into a thirty foot rail. The 
new plan dispenses with the preparatory 
heating and rolling process in the blooming 
mill, and instead rolls the blooms, just as 
they come from the market, into rails sixty 
feet in length, which are afterwards trimmed 
at the ends and cut into thirty foot pieces. 
This saves the labor at the blooming mill, 
and lessens the waste, as each piece has to 
trimmed at only one end.—P%ttshurgh 
Commercial Gazette. 


was 


be 


The Guilford, Me., Woolen Mill Company 
have raised the pay of their help about ten 
per cent. 


Work is being pushed as fast as possible 
on the new silver plating works at New Bed- 
ford, Mass. The works will have a capacity 
for employing 200 hands, and it is believed 
by the projectors that within a year the fac- 
tory will be running to its full extent. Every 
branch of the on 
upon the premises, from the preparation of 
the raw material to the last polish of the 
articles which fits them for the market. 


business will be carried 


The Telegraph Supply Company, Cleve- 
land, O., whose works were destroyed by fire 
the 5th inst., are taking active measures to 
secure temporary premises to duplicate their 
ruined machinery, and to fill their numerous 
contracts, 


The products of iron and of articles com 
posed principally of this metal, in the various 
industries of Cincinnati, are of an annual 
value of $24,304,000 per year. 


The Cherry Valley Iron Company, of 
Leetonia, O., have just finished laying an 
eight inch cast iron pipe from the boilers at 
the furnace to the machinery at their rolling 
mill, a distance of 300 yards, to convey 
enough steam from there to run the mill. 


The Keystone Screw Company, Philadel- 
yhia, which has been idle for three years, 
phia, ; 
has started up. 


Armstrong & Dixon, of Philadelphia, are 
about erecting a large wood-pulp mill at 
Lock Haven. 


There are now nearly one thousand men 
at work on the Filbert Street Elevated Rail- 
road, Philadelphia, and the force is to be 
increased next week. The work will be 
completed in about six months. 


The Pratt & Whitney Co., Hartford, are 
pushed with orders for machinery. They 
employ 540 hands, and are cramped for 
room and tools. 


- The Crystal Emery Wheel Company, capi- 
tal $20,000 has been organized at Northamp- 
ton, Mass. They will extend and carry on 
the business of manufacturing a patented 
emery wheel begun some months ago by C. 
E, Stevens, 
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The Union Tube Works is a new establish- 
ment at Newcastle, Lawrence Co., Pa. It 
has been in operation about six months, and 
is full of orders for boiler tubes. Their 
tubes are made of best charcoal iron. The 
works are owned by Carmichael & Emmens, 
130 Cedar Street, New York, the well-known 
dealers in boiler-maker’s supplies. 

The new building for Dow’s stores in 
Brooklyn,N. Y.,is 600 feet long,100 feet wide, 
and 90 feet high to the roof. There are three 
towers, the distance to top of towers (three 
in number) being 174 feet. It will hold 
2,200,000 bushels of grain. There are nine 


fire-proof compartments. The elevator is 
the largest grain elevator in the world. The 


whole structure is to be completed in Sep- 
tember. The architect is George B. Mallory 
of this city. 

The Southwark Foundry and Machine Co., 
of Philadelphia, has made application for 
space in the International Exhibition to be 
held in New York in 1883. They offer to 
supply all or part of the steam-power that 
will be required for running the machinery 
on exhibition, and they ask for as large a 
space for their own exhibits of machinery 
as the Commissioners can possibly allot to 
them. 


The Hardy Machine Shop Co., of Bidde- 
ford, Me., are making improvements in their 
establishment. 

A stock company to build a woolen factory 


Ellsworth, Me., is proposed, and over 
one-half the stock has been subscribed. 


at 


The Hallowell, Me., Cotton Manufacturing 
Company has made a_ second general in- 
crease of nearly ten per cent. in wages of its 
operatives. 

A new company is forming for cotton 
manufacturing at White River Junction, 
Vt., and 60 acres of land have been given 
for the mill property. 


A. A. Griffing has occupied the old 
Gautier steel works property at Lafayette, 
(Jer-ey City), N. J., as a manufactory of 
wrought iron pipes, ete. , 


The I. P. Morris Company, Philadelphia, 
have completed one of the four mortise spur 
wheels for the Calumet and Hecla Mining 
Company, of Michigan. The wheel is 22 
feet 6 inches in diameter, 3714 inches face, 
having 180 teeth, and has a total weight of 
106,000 pounds, 


J. E. Gaylord is occupying his new foun- 
dry at Waterbury, Ct. The main building in 
dimensions is 32x70 feet, three stories high, 
this, however, not including the boiler, 
core and rolling rooms. The chipping room 
is 32x40 feet, and the pattern room above is 
the same size. The foundry room is 32x68, 


The Rodney Hunt Machine Works of 
Orange, Mass., have just finished a 25x40 feet 


addition. 


The Orange Iron Company, Orange, Mass., 
are building a 30x40 feet brick addition to 
their foundry, which will make room for six 
more furnaces, 


The Greenfield, Mass., Co-operative Cut- 
lery Company will soon have their machinery 
inrunning order in their new quarters. A 
switch track will connect the company’s 
land with the Troy and Greenfield road. 


The Warren Cotton Company has begun 
excavating for the foundations of their new 
mill at West Warren, Mass., which is to be 
a two-story structure, and will cover abouta 
half acre of ground. 


Ground has been broken at the site of the 
two new blast furnaces which the Eureka 
Iron Company propose to build near Bir- 
mingham, Ala. 


The large mill of the Birmingham, Ala., 
Rolling Mill Company is rapidly nearing 
completion, with very good prospects of 
commencing work by the latter part of June. 


The first attempt to manufacture woolen 
material by machinery in India is to be made 
by the Egerton Woolen 
Punjaub, 


company in the 
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Says the 
over the Pennsylvania railroad main line, | 
between Philadelphia and Pittsburg annually, | 
is fully as great as that of the foreign com- | 
merce of the republic, the statement natur- | 
ally excites wonder and seems incredible. | 
Yet this 
named, is but a comparatively small part of | 
the vast American railrcad system, the trade | 
of which is in all respect, truly amazing. 


railway, between the two points | 





- — — 

The owners of the Indianapolis Rail Rol- | 
ing Mill established a steel rail mill this 
season on a capital of $750,000, with a capa- 
city of 250 tons per day. 





+ SEB 2 
The Deakin Bessemer Steel and Iron Co. 
have been o1ganized in St. Louis to introduce 
what is called the Deakin-Block process for 
welding Bessemer steel. It is claimed that 
rail ends, steel cuttings, etc., can be utilized 
by this process. 


a 9 me - 
Machinists’ and Engineers’ Supplies. 


NEw York, May 13th, 1880. 

Dealers in supplies generally this week report 
more activity, but the manufacturers still consider 
the market dull. This state of affairs will probably 
continue until the stock now in the hands of dealers 
is materially reduced. 

A strong effort is being made to hold up prices, 
but unless iron should advance very soon, the prices 
of manufactured iron goods will 
reduced. 

There is a large demand for machine screw taps. 
The dies to accompany these taps are also in good 
demand. 

Machine screws are still hard to procure. 

The prices of Bolts and Nuts have declined a little, 
and are this week quoted as follows; Nuts, 6c. 
off, Washers, 6c., Machine Bolts, Lag Screws and 
Bolt ends, 55 ° discount. 

H. Prentiss & Company, 14 Dey Street, New York, 
have just issued a new illustrated Catalogue and 
Price List of Machinists’ Tools and Supplies. It 
contains 100 pages and exhibits some new tools. 


necessarily be 








ape 
Iron Review. 


New York, May 13, 1880. 

There is nothing attractive about the iron market 
this week. No. 1 foundry has declined to $25, with 
other grades in proportion. It is hardly probable 
that it can decline much more. Scotch pig seems 
to be a little firmer at $20 for Eglington, $23 for 
Coltness and $21% to $22% for Glengarnock, Sum- 
merlee and Gartscherree. 

There is a fair demand for manufactured iron 
this week at low prices. The feeling among dealers 
is that the market cannot remain in favor of the 
buyer much longer. 

Pierson & Co., 24 Broadway. N. Y., under date of 
May 18th, 1880, quote prices out of store as follows, 
although they say prices are nominal : 

Iron Rails, $574% to $60, according to weight; Fish 
Plates, 3c. per lb.; Railway Spikes, 24c.; Bolts and 
Nuts, 4c.; Common Bar Iron, nominal, 2 7-10c., basis 
from store ; Refined do. 3c., basis ; Ulster, 42-10c. ba- 
Machinery Steel, 7c.; Best Tool Steel, 13%c.; 
Norway Bar Iron, 644c.; Norway Shapes, 634¢; Nail 
Rods, 7c.: Sheet Iron, 4e., basis; Angle Iron, 4c.; Tee 
Iron, 4 5-10c.; Band Lron, 3 7-10¢°; Hoop Iron, 37-10e., 
and up according to size ; Horse Shoe Iron, 4c.; Hot 
Polished Shafting in lengths, 2 ft. and longer, 9 to 
104gc., according to size; Small Black Rivets, 30% 
off in papers ; 10% off in bulk. 

Carmichael & Emmens, 130 Cedar St., New York, 
quote prices of Boiler Maker's Supplies as follows : 

Flange, 5c. to 544¢.; C. H. No. 1 Shell, 4e.; Tank, 
34c.; C. No. 1, 3\%c.; Boiler Tubes, 45°¢ discount 
from list. 


sis ; 
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Metal Review. 


LUCIUS HART & CO., 8 & 10 Burling Slip, New 
York, furnish us the following, under date of May 
13th, 1880: 

No important changes to report in Metals. 

Pig Tin has declined in London to £77.10)—and in 
Singapore to $2334. This market nominally ; Banca 
Tin, 22c.; Malacca & Straits, 18¢.; Billiton, 17%c.; 
Australian aud English Refined, 1734c.; ‘‘Lamb & 
Fiag,”’ 18'4c.; Pig Lead, 5'gc. to 544c.; Antimony, 
21 lec. to 22c. for Cookson ; 18c. to 18l4¢c. for Hallett 
& Johnson; Spelter, 6c. for Domestic, 644c. for 
Foreign ; Ingot Copper, 20\4c. to 20M4c.; Nickel, $1.25; 
No. 1 Solder, 1034c.; “half and half, 12%4c, 


WANTED. 


Wanted—Ten first-class moulders. Address Holyoke 
Machine Co., Holyoke, Mass. 

Machinists Wanted.—Address. Watertown 
Engine Co,, Watertown, New York. 


Steam 


Wanted.—A traveling salesman familiar with steam 
machinery. Ke'ly & Ludwig, 720 Filbert St., Phila. Pa. 

Wanted.—Twenty good machinists and ten good 
moulders. H. B. Smira MacuineE Co., Smithville, 
Burlington County, N, J. 





| 
Philadelphia North American: | 


When we are told that the tonnage carried | 


AMERICAN MACHINIST. 


can find steady employment and good pay. 


ed. Hendey Machine Co., Wolcottville, Conn. 


A Swede, 25 years old, is dc sirous of obtaining a po- 


sition as draughtsman, prefers Marine Engine business, 
is a graduate from technical High school, has served 
an apprenticeship in his native country and as Machi- 
nist. Address, ‘America,’ P. O. Box 166 Holyoke, 
Mags. 





E. H. ASHCROFT, CHAS. A. MOORE, 
Pres, and ‘I'reas. Gen’l Manager. 


M. LUSCOMB, Secretary. 





THE ‘ASHCROFT ‘MF’G ‘Co, 


——~ SOLE MANUFACTURERS—— 


BOSTON, MASS. 


Also Manufacture 


Steam & Vacuum Gauges. 


General Railroad, Steamship 
and Machinists’ Supplies, 


CAUTION.—Aswe are in no way connected or in- 
terested with any other Steam Gauge Manufacturer, 
parties ordering goods should be particu'ar and ad- 
dress. THE ASHCROFT MANUFACTURING Cu., 
51 and 53 Sudbury Street, Boston, Mass. 


MACHINE 


DRAWING COPIES 


TEN CENTS EACH. 
Send for List of Plates, now ready, and Catalogue of 
Books for Practical Engineers. 


E. & F. N. Spon, 446 Broome St., N. Y. 


HEADQUARTERS 


for every description of 


MECHANICS’ TOOLS. 


A. J. WILKINSON & CO. 
BOSTON, MASS 


Mechanical Books. 


Send 10 cents for 96 page Catalogue of Books 
tor Machinists and Engineers, 


D. VAN NOSTRAND, 
283 Murray & 27 Warren Sts., New York, 


veeRiCAN? JOURNAL = 
Amenie o INDUSTRY 


Moat widely circulated industria] journalin the Union. 
'ry it three months, only $1.00. Advertisements and 
illustrations published at remunerative rates. 

JOURNAL OF INDUSTRY CO., Pittsburg, Pa. 


0D ISVS TTR SUL 


Owing to ill health, the subscriber offers for sale 
his interest in the Iron Foundry and Machine Shop 
of T. H. Risdon & Co. 

This establishment manufactures the Celebrated 
RISDON WATER WHEEL, which excelled all com- 
petitors at the test of turbines at the Centennial 
Exhibition. 

This is arare chance to obtain an interest in a 
long-established and prosperous business. 

Will be sold cheap and on accommodating terms. 


Apply to 


THEODORE H. RISDON, 
MT. HOLLY, N. J. 








Illustrated Catalogue Free. 














Machinists Wanted.—Good Lathe and Planer hands 
None need | 
| write us unless willing to name amount per diem want- 


STRONG’ 


Feed Water Heater and Filt 


MANUFACTURED BY 


I. P. MORRIS CO., 


SALES 
KELLY & LUDWIG, 
720 to 724 Filbert Street, 
Philadelphia. 
CUMMINGS & GRAY, ENGINEERS, 
Cincinnati, Ohio. 





[May 29, 1880 


S PATENT 


- PHILADELPHIA. 


a TIN T'S : 
E. T. COPELAND, 
Manager New York Safety Steam Power Co. 
No. 3 Courtlandt Street, New York. 
McAFEE, WHEELER & CO., ENGINEERs, 
210 Spear St., San Francisco. 


MORTON, REED & CO. 
German Street, 
Baltimore, Md. 
GRAY & EVERSON, 
Pittsburgh, Pa. 





H. S. MANNING & CO, 


AGENTS FOR 
THE H. B. SMITH MACHINE CO’S; 


MANUFACTURE OF ALL KINDS OF 


Woot Working: Machinery, 


ALSO, 


Engine Lathes and Iron Planers, 


CHILLED BEAM VISES, 


WITH AND WITHOUT QUICK RETURN MOTION. 
111 Liberty Street, New York. 


CHAS. @. LUNDELL, 


No. 7 Exchange Place, 











BOSTON, 


MASS. 


REPRESENTING 


EKMAN & (0. 


GOTHENBURG, 


SWEDEN. 


FOR SALE. 


A Works completely equipped for the manufacturing 
of carriage axles; is well located in relation to Coal 
and Iron, also very accessible to market. Address 


EK. P. BULLARD, 
{4 Dey Street, New York. 


Drawing Instruments 


AND MATERIAL, PAPER, &C. 


G. S. WOOLMAN, 
116 Fulton Street, New York. 
Fully prioed and illustrated Catalogues. 


SAMUEL RAYMOND & Co.- 


MANUFACTURERS OF 
STANDARD SECTIONAL 

AIR SPACE 
OILER COVER 











ING. 


< 


PIPE AND B 






Cf. 


Vatenied January ava April 187, and September, 1877. 


Factory, 642 West 52d Street. 
Office, 108 Liberty St., New York. 


We claim a larger percentage of saving in condensa- 
tion than any other covering; greater rapidity and 
cheapness of application; greater durability, and a 
neater and better finish when completed. It is 
especially adapted for shipment to the country. This 
covering can be easily removed and replaced in case 
of change in the pipes or for inspection of boilers 
and used over again. Hair Felt, Plastic and Cement 
Coverings of the best quality. Covering of out- 
door and underground Pipe a Specialty. 

&#™ Send for Circulars, 


D 


REDUCE 


ngine Governor in the 


Especially guaranteed to accu- 


7 
4 


Send for Circular and 


The only perfect E 
Price-List. 





rately govern variable cut-off Engines, 


World. 


The Allen Governor Co, 
B. W. Spence, Treas. BOSTON, MASS, 


6 Dead Stroke 
POWER HAMMERS 


Are superior to all others for Forging 
and Die Work. Over 500 now in use. 


Manufactured by 


PHILIP S. JUSTICE, 
S 14 N. 5th St., Philadelphia, Pa. 


WILEY & RUSSELL MF’G CO. 
_... GREENFIELD, MASS. 
Lightning Screw Cutting Machinery and Tools, 














78 Chambers Street, New York. 
MACHINISTS’ SURFACE GAUGE, 

Height, Sinches. Arm will scratch 
8 inches and 13 ivches high. Nickel 
Plated and a first-class tool. rice, $2. 

The Perfection Chuck is thoroughy 
well-made and is a periec'ly true run- 
ning Chuck. Jaws and Shank of best 
imported tool steel. It will ceuter and 
hold drills from the smallest to 3-16 
inch. Shill Polished and Nickel 
Plated. Mechanics, Manufacturing 
Jewelers and Silversmiths will find 
this tool suited to their wants tor all 
light work. Retail price, $1.00. 

This Pin Vise is for bolding all small 
sizes of Wire to 3-16 of an inch, also 
for Filing Pins, Pointing Screws, &c. 
It has four tempered steel juws. a hol- 
low wood handle, is full Nickel Plated, 
and the most complete tool of its class 


in market. Retail price, $1.00. 
All tools warranted. Send stamp for 
catalogue. 





Prices stated include postage. 
PERFECTION CHUCK. 














ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to doing any work re- 
quired of it. Runs perfectly 
true. 

For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl Stroet, Brooklyn, N. Y. 








WI Miny 4 
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We manufacture the 
the ‘‘ Captain.” Is the 


connect any amount of power, at any speed, 
least, and gives no shock, is easy to ship and 
can do heavy work satisfactorily. 


Hoisting Engines & Elevators 


ing of callender rolls, hoisting coal, logs or freight. 


Safe, Durable and 
Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


‘Giant Friction Clutch Pulley,” known as 
Best in the World for connecting the gear- 
Our Clutch can 
without slacking the motive power in the 
unship, in fact, this is the only Clutch that 

D. FRISBIE & CO., New Haven, Conn, 
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NICHOLSON FILE COdoO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES, 
‘Nicholson File Co’s” Files and Rasps. 
** Double Ender” Saw Files. File Brushes, File Cards. 
“Slim”? Saw Files. Surface File Holders. 
**Racer”’ Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U.S. A. 


Also, 











pes OF STEEL SPECIALLY ADAPTED ToTH 
OF LaTHE TOOLs, CHISELS, TAPS & ~~ 
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We MAKE GR ANUFACTURE 


BENJ.ATHA. J.ILLINGWORTH. 
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These are made from the Steel Bar and hardened all 
over, as well as the Screws. They will carry all that 
can be put on them. The tail is Steel, turned and 
driven intoa taper hole. The Screw Head is a ball, 
and will accommodate itself to a straight or taper 


piece. 
PRICES. 





Power Hammers, Machinists’, Black- 
smiths’ Tools and Wood-Working 


No. 1 opens 1, inch, = 5 $1.85 Machinery a Specialty, 
“3g “ 2 “ . - - 1.75 
“ 4 ‘“ 3 “ ° - - 2.00 
MANUFACTURED BY S, C. FORSAITH & CO., 
Co VW. Le COUNT, 


SOUTH NORWALK, CONN. | MANCHESTER, N. H. 


BLAKE’S PATENT STEAM PUMPS. 


ADDRESS 
GEO. FE. BLAKE MANUE’G Co. 
44 Washington Street, 86 Liberty Street, 


BOSTON, MASS. NEW YORK. 








SEND FOR ILLUSTRATED CATALOGUE. 


SWEETLAND & COMPANY, 
No, 126 UNION ST., NEW HAVEN, CONN. 


Sole Manufacturers of 


THE SWEETLAND CHUCK. 


Independent, Universal and Eccentric Combination. 
PRICE LIST FURNISHED ON APPLICATION. 


ligiimy S-* Cc. WARDLOw, 


SHEFFIELD, ENGLAND, 
MANUFACTURERS OF 
SOLE MAKERS OF THE SPECIAL BRAND 


TOUGH 


WATER WHEELS, 
Te] CAST STEEL, 


MILL CEARINC, ALSO DIES, ETC. 
Branch Office & Stores: 95 Jobn St, New York. 


STEAM ENGINES AND BOILERS. 
WILLIAM BROWN, Sole Agent. | 








POOLE& 

































CASTINGS 





F. 


WARRANTED CAST STEEL, 


Specially adapted for Dies, Punches, Turning 
‘Lools, Drills, &c. 


._ The Best STEAM PUMP in America. 


“The Deane,” 


SEND FOR ILLUSTRATED CATA- 
LOGUE AND PRICE LIST. 


DEANE STEAM PUMP (CO. 
OFFICE AND WORKS: 
WOLYOKEHR, MASS. 
WAREHOUSE: 





SIMPLE! POSITIVE! 


DURABLE! 92 and O94 LIBERTY ST.. 
" : NEW YORK CITY. 
For Every Possible Duty. J. HW. IARRIS, Manager. 









BRADLEY’S BRADLEY’S CUSHIONED HELVE HAMMER. 


CYSAD grr Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
HELVE HA weR nati indunrial Exposition, 1874, and the Diploma of Honor and Grand 

. Medal of Merit at the Centennial Exhibition, in 1876, 

ven any goods of their class in America or Europe. 
LESS COMPLICATION, 
LARGER CAPACITY, 
TAKES LESS POWER, 


Being the highest award 
IT HAS MORE GOOD POINTS, 

BOB ARAT AB tian won 
sania: COSTS LESS FOR REPAIRS 


THAN ANY HAMMER IN THE WORLD. 
cunt as represented. (Established 1332.) 
Brancu Office, 24 & 26 So. Canal 


Street, CHICAGO, ILL. t BRADLEY & COMPANY, Syracuse, N.Y. 
ae G AND TURNING MILLS. 


Ali Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OIII0O, 











































HSTABLISIIED IN 


PETER A. FRASSE & CO. 


1816. 


95 FULTON STREET, NEW YORK, 


IMPORTERS OF 


Stub’s Files, Tools and Steel Wire. 


Grobet’s Fine Finishing Files. Jewelers’ and Machinists’ Tools. 
Vautier, Nicoud, and Renard’s Cravers. 


AGENTS FOR 
AMERICAN SCREW COMPANY’S MACHINE SCREWS. 
PETER A. FRASSE. CHARLES F. FRASSE. 


FILE AND TOOL HANDLES A SPECIALTY. 





» Al 
FROM 1-4 TO 10,000 LBS. WEIGHT, 

True to pattern, sound and solid, of unequaled strength, toughness and 
durability. An invaluable substitute for forgings or cast iron requiring 
three-told strength. 

G sennTes of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 

Sone, etc. 15,000 C rank Shafts, and 10,000 Gear Wheels of this Steel 
ow running prove its superiority over all other Steel C astings. 

C RANK $ SHAFTS, CROSSHEADS and GEARING Specialties. 

Circulars and Price Lists free. Address 


CHESTER STEEL CASTINGS CO. 
Formerly McHattie Direct Steel Castings Co, 
Works, CHESTER, Pa. 407 Library St., PHILADELPHIA, 


JUST PUBLISHED. 


DIRECTORY to the Iron & Steel Works 
OF THE UNITED STATES, 
Embracing the Blast Furnaces, Rolling Mills, Steel 
Works, Forges, and Bloomaries in every State and 
Territory. By the American Iron and Steel Asso- 
ciation. Bound in Cloth. Price, $3.00 per Copy. 

Sent on receipt of price. Address 
TT. P. PHMBE RTON, 
249 DUFFIELD St., BRooKLYN, N. Y. 


Steam Pumps, 
AIR COMPRESSORS, 
Friction Hoisting Engines, 


Vacuum Pumps & Condensers, 


GENERAL MACHINERY, 
Steam Engines. 
















. W. MOSS, 


80 John Street, New York, 


(Successor to Joshua Moss and Gamble Bros.,) 


Steel and Files, 


HAMMERS, ANVILS. VISES AND BLACK- 
SMITHS’ TOOLS. 


Also 
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South Norwalk, Conn. 


Warranted not to crack in hardening Tools of any Size, 











12 AMERICAN MACHINIST. 





Address Office, 
P. O, Box 2187. PY cr Ff SO N & > O 24 Broadway, N.Y. 
& 


- ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION, 
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P. BLAISDELL €& CO., 


MANUFACTURERS 


MACHINISTS’ TOOLS, 


Blaisdell’s Patent Upright Drills 
With Quick Return Motion. 


Engine Lathes, Planers, Boring Mills, Gear Cutters and ~ 
Hand Lathes. 


WORCESTER, MASS. 


Please state where you saw this Advertisement, 


The Hendey Machine Go. 


Wolcottville, Conn.. U.S. A. 


MANUFACTURERS OF THE 


MANVILLE PATENT IRON 


Planers and Shapers, 


24 in. Shapers, 15 in. Shapers, 5 ft. x 24 in. 
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Planers, 34 ft x 16 in. Planers, 24 in. Ama- 
teur’s Hand Planers, with Chuck and Centers, 
3 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in. 
Hollow Steel Spindle Hand Lathes, Brass 
and Wire Slitters, Spring Chuck and Com- 
mon Clock Lathes. 

&®™ Send for Catalogue giving description of Tools, 


with names and opinions of users, and mention where 
you saw this. 








SAMUEL A. BECKETT, Mechanical Engineer. FREDERICK H. McDOWELL, Engineer of Mines. 


Beckett & McDowell, 


Formerly with Union Iron Works (PRESCOTT, Scort & Co.) of San Francisco, Cal. 


MINING AND MECHANICAL ENGINEERS 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 
PUBLISEERse’ NOTICE. 


The increasing pressure of advertisements upon our strictly limited space has crowded out our own 
column announcement. Drop a postal for circular containing selected list of ‘‘ Practical Articles” by Fiffty= 
Five of the best mechanical writers in this country, which have been contributed to the AMERICAN 
Macaurnist from time to time. AMERICAN MACHINIST PUBLISHING CO., 96 Fulton St., New York. 


THE MORSE FEED-WATER HEATER AND PURIFIER. 
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Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 
engines. For further particulars, address 

E. L. MORSF, Mechanical Fnginecr, 313 Olive Street, St. Louis, Mo., or 

J. Fe WANGLER, St. Louis Boiler Works. 








The E. HORTON & SON CO. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


BOTH 


INDEPENDENT AND UNIVERSAL, 


| PRICES REDUCED. 

















ALSO THE 


Horton Car Wheel Ghuck. 


FEBRUARY Ist, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 
Soliciting your orders, we are, respectfully yours, 


THE E. HORTON & SON CO, 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 
No. 14 DEY STREET, - NEW YORK. 


Worthington Steam Pumps, 


For all purposes and of all Sizes. 
PRICES BELOW THOSE OF ANY OTHER STEAM PUMP 


IN THE MARKET. 
WATER METERS. OIL METERS. 


THE WORTHINGTON PUMPING ENGINES FOR WATER WORKS. 
Used in over 100 Water Works Stations. 


fol, 2. HENRY R. WORTHINCTON, 
pe — 239 Broadway, N. Y, 709 Markel street, St, Louis, 

aaa 83 Water street, Boston. 
WILMINGTON, DEL. 


Co. 
Makers of 


HEAVY MACHINISTS’ TOOLS 


of the various kinds for working Iron and Steel; 
Standard Gauges, Measuring Machines, &c., &c. 

Send for Circulars and list of tools on hand for 
immediate delivery. 


Vortival ant Yacht inpine, 


The Rowland 


Vertical Engine. 


( iT il 
wii i 
4 = 


Send for Price List. 
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ALICHISON & DOOLITTLE SOLE MANUFACS 
OF 


Betts Machine 


Pa CLEANER 


* CLEVELAND.O 
\ PATJSULY.. (5.79 
A&B SECTION VIEW CIRCULARS on APPLICATION 
WOOD& DRAKE 7iRurcersSt.NY. Acts. roRNYAN 5 











WOOD WORKING MACHINERY. 
J. A. FAY & CO., 


BUILDERS OF 


[MPROVED MACHINERY FOR WOOD CUTTING, 


Numbering some 300 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines,¢Mortising and Borin 

Machines, Carving apd Dovetail- 
ing Machines, Shafting and Friez- 








LARGE ing Machines, Horizontal and 
/ertical Boring Machines. 

WEARING Improved Variety & Universal 
WORKERS. 

SU REAC ES. Band, Scroll, Ripping and Cut- 

‘ : £ — ting-off Saws, Band and Circular 

Simple In Construction = Resawing Machines, Spoke and 

° Wheel Machinery, Shafting, 

i A Hangers and Pulleys, etc., etc. Original in design, 


simple in construction, perfect in workmanship, saves 
JAMES BEGGS & co. labor, economizes lumber, and its productions "are of 


New York Agents, the highest standard of excellence. Send for Cir- 


culars and Prices. 
8 DEY STREET, J, A. FAY & CO., Cincinnati, Ohio, U.S.A. 
NEW YORK. 


ed Model Engines. 


F.C. & A. E. ROWLAND, Engineers, Complete sets of 
NEW HAVEN, CONNECTICUT. =e) CASTINGS 


SS for making small 


Model Steam Engines, 1 1-2 in. bore, 3 in. stroke, price, $4; 
ditto, 2 in. bore, 4 in. stroke, price, $10 same style as cut. 


W Gear wheels and parts of Models. All kinds of small Tools 
| 4 L | A M C () 0 K E, and Materials. Eatalo ue tree. GOODNOW & WIGHT- 


MAN, 176 Washington Street, Boston, Mass. 
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(Successor to CooKE & BEGGs,) 


6 Cortlandt St., New York, 


SELLING AGENT FOR 


E. E. GARVIN & CO, 


Manufacturers of 


Milling Machines, Drill Presses, 


Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
Sizes. Gear 
Cutting and 
Milling in all its 
branches. 


139-143 


CENTRE ST, 
Cornell’s B’ld’g 
/ NEW YORK. 


/ &®™Send for il- 
lustrated Cata- 
logue. 






















IRON REVOLVERS, PERFECTLY BALANCED 


IS SIMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 





ii: 


ROOTS’ 


Blacksmith’s Hand Blowers, 
Portable Forges, and 
\Tuyeres. 





} y 
TALLMAN & MCFADDEN-PHILADELPHIA 








SEND FOR,|PRICE LIST._«? 


[May 29, 1880 


























May 29, 1880. } 


THE ALBANY STEAM TRAP. | 

















This Trap automatically drains the water of con- 
densation from HEATING COILS, and returns the same 
. tothe Boiler, whether the coils are abore or below the 
water level in Boiler, thus doing away with pumps and 
= other mechanical devices for such p urposes. 





ew = Apply to 
ae — oe 
gt Albany Steam Trap Co. 
ae ae 20s ALBANY. N. ¥. 
ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


> SILA DELPraA.. 


Machine & Railway Shop Equipments 


Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables & Pivot Bridges. Gifford. Injectors, Sellers’ Improvements. 


NEW PATTERNS. SIMPLE, EFFECTIVE. 


New York Office, 79 Liberty Street. 
PATENT ‘“‘ECONOMIC”’ 


PEED WATER EATER, 


The Most Efficient, 
Cheapest, 
Easiest to Clean. 








& | Yih 
es 


No Back Pressure, 
Tubes Screwed in 
And Free to Expand, 





*, No Grease in Boiler, 
;2 Water Purified, and 
3: Pumped whilst cold, 
; MOST DURABLE. 



































For Illustrated Circular, Pur- 
ticulars and Prices, apply to 


Hampien . & Machine Company, 
BOSTON, MASS. 


| # Goulds Manufacturing Co. 
| CS 


15 Gold St, NEW YORK. 
“Prom” Daler Tok ae 








STEEL SCREW PUNCHES, TUBE BRUSHES, &C. 





THOS. PROSSER & SON, 








Manufacture ~ of all 
inds of 


Force and Lift 
PU 


For Cisterns, Wells, Rail. 
roads, Steamboats, 
ae ete, 
FIRE ENGINES, 
H RR. Rams, 
AMALGAM BELLS 
For Churches, Schools, 
and Plantations. 
Corn- ~Shellers, Sinks, etc 


Pumps and aterials for 





FOR 
THE 


Monitor Binders sx: American Machinist, 


$1.00 EACH BY MAIL OR EXPKESS. 








) Driven Wells a specialty. 


FRASSE & COMPANY, | 


> . | Satisfaction guaranteed 
62 Chatham Street, New York, Ee up em apnbeatons 


INQUIRE FOR couLDS PU 
ACTORY, SENECA FALLS, 
w AREHOU SE, 15 PARK PLAck, NEW vier 0 ITY 


PROPRIETORS OF THE 


Briggs, & Leader, Lathes, 


SOLE AGENTS FOR 


ELTERION’ S TAPS AND DIES, 


Comprising 





IMPROVED 


Anti-Incrustation Liquid, | - 


For the Prevention and Removal of 


SCALE IN STEAM BOILERS. 


Is purely a liquid, free from sediment, contains no 
id, and 1s absolutely safe and effective. 

Prof. H G. Torrey, of the U.S. Assay Office, says: 

| * Downer’s Improved Boiler Liquid is free from all 

injurious substances, and well adapted to accomplish 
| the object sought; know of nothing better and highly 

| recommend it.” 


i ; LAs; Circulars and references on application. 
Fine Tools, Files, Steel Wire 
Ph Rie a Jd A. H. DOWNER, 
Silver Solder for Brazing Band Saws, 


PROPRIETOR AND SOLE MANUFACTURER, 
17 Peck Slip, New York. 


the best assort 
ment and largest variety, of 

threads, from 1-16 to 44 inch 
~ in the United States. 

Send for circular. 
Importers of STU BS’ TOOLS, 
FILES, and STEEL WIRE, 
and GROBET FILES. 
Agents for the U. 8. of Rolla- 
son’s Patent Steel Music 
Wire. 
~ No. 0 to No. 32 (Music Wire | 

Gauge) always in Stock. 


e 





Sole Agents for Chateau’s French Emery Paper. 


\ 


AND SUPPLIES FOR MACHINISTS A 


SPECIALTY. 


AMERICAN MACHINIST. 





Edward Wright & Co. 


13 
| BOYNTON & PLUMMER, 


WORCESTER, MASS. 


" 


A POSITIVE AND PERFECTLY NOISELESS 





Patented March 9th, 1880. 


SUBSTITUTE FOR PAWL AND 





No. 1 cuts 4 to % 
No. 2 cuts & to 1 
No. 23g cuts & to 1k 
No. 8 cuts 34 to 1% 
HAND or POWER. ~ 


RATCHET. 





| 
| 
| 


561 Main Street, | 


| Manufacturers of 


WORCESTER, BOLT CUTTERS, 


| Upright and Horizontal Drills, 
MASS. 


For Blacksmiths’ and Carriage Makers’ Use. 


I'lustrated Catalogue furnished ou application. 








A. F. PRENTICE & CO. 


Manufacturers of 


Light Machinists’ Tools. | 


FOOT POWER LATHES A SPECIALTY. 
54 Hermon Street, 


(PATTERN AND BRAND LETTERS. 


PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
| Corner Fulton and Dutch Sts., 




























WORCESTER, Mass. NEW YORK: 
MACHINISTS? seit E+ B. EATON, 
FOUNDRY SUPPLIES, om \. Piidtre TOOL Orne 
Machinists’ Tools, Drills, and Taps ane | ONLY Stubs Files, 


Dies. Also, Belting and Steam Packin iE lust 
all kinds, and a general assortment of supplies * re 


FACTORIES AND mitts. _ Tool Store 
T.B. BICKERTON & CGO.) IN PHILADELPHIA. 


No. 12 South Fourth Street, | eee na eae 
PHILADELPHIA, PA, | TOOLS of all DESCRIPTION. 


Stubs Steel, 
Grobet Files, 
Carvers, Gravers, 
Chucks, 
Speed Indicators, 
Vises, Hammers, 
Machine, Set & Cap 
Screws, &c., &c. 


WN. Gth St 
PHILA. 





The Huntington Emery Wheel Dresser. 


(IMPROVED.) 


Thousands 
in 
Successful Use. 


Invaluable to 
Users of 
Emery Wheels. 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels, 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CO., CHICAGO, ILL. 


AIR ENGINES. *° “Xo ‘tvererr. 


No Extra Insurance ! Absolutely Safe ! Simple! Reliable ! Durablet 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery, 
91 & 93 Washington St., New York. 


20 Per Cent. Saving in Fuel, 
25 Per Cont. Increased Power, 


BY ATTACHING 


HAMILTON'S INDEPENDENT AIR POM? 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 
HARTFORD. CONN. 


E. LYON & CO. 


470 Crand St. 
NEW YORK. 


Sole Manufacturers of 


Lyon’s Patent Punches 
and Shears. 


For Round, Square and Flat Iron 

















WHITTIER MACHINE CO, 


MANUFACTURERS OF 


STEEL BOILERS, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 
N. Y. Office, 120 Broadway. 





THe 


Rollstone Machine Co, 


FircuBuRG, Mass, 
Rotary and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 
Waymouth Lathes, | 
and large number of spec- 
ial machines. | 
We also carry a large | 
stock of Second-Hand Ma- 
chinery. Send for Cata- | 
logue. 


PREN TISS PATENT VISES, 


ADJUSTABLE JAWS, 
Stationary and Patent Dwinel Bt any, 


Adapted to all kinds of Vise work. 


HALL W’F’G CO., 23 DEY ST., NEW YORK. 
SEND FOR CIRCULAR. 


Hydraulic Presses, 
For Special and General Uses. 


Hydraulic Pumps, 
For Driving Presses. 


Hydraulic Jacks and 
Punches. 





Polishing and Buffing 
Machinery. 


Hyd. Claw. Jack. 
CIRCULARS ON APPLICATION, 























14 


CUT-OFF 
a INGIIN &. 


THE “BROWN” AUTOMATIC 


UNEXCELLED 
FOR 


WRITE 
WORKMANSHIP, FOR PRICES AND 
ECONOMY 
pone INFORMATION. 


DURABILITY. = 


C. H. BROWN & Co.., Sole Bakadaevarurd, 
FITCHBURG, MASS. 


THE 


LAWRENCE ENGINE, 


A FIRST-CLASS 
AUTOMATIC ‘ 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, - LAWRENCE, Mass. 


ARVIS PATENT rant 


FOR SETTING 


STEAM BOILERS. @ 


Economy of Fuel, with increased capacity of Steam 
Power. 

The same principle as the Sremens’ PRocEss or MakK- 
IN@ STEEL, utilizes the waste gases with hot air on top 
of the fire. 


Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet hops, sawdust, log- 


wood chips, horse magure, &c. 
A. F. UPTON, General Agent. 


Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space. 
Send for Circular, P. O. BOX 5401, 


BARERER «ct BERTON, 
NEW YORK AGENTS, - : - : 422 East 23d Street. 


THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought Iron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINCS, 














4 + THIRTES anne 
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BOSTON, MASS, 





Steam Traps, Patent Vertical Tube Radiators, Steam and Hot Water Boilers, | #4 


Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 





MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SON, = 


MANUFACTURERS OF 


Bates Patent Steam Generator. 


Iron Founders, 
Boiler Makers Anp 
Machinists. 


Conshohccken, 
PENNA. 





A large number of these boilers in 
use in the best establishments and in- 
stitutions, showing Splendid Results 
in the way of ecouomy, efficiency, 
durability and convenience of clean- 
ing. We refer to parties using. Write 
for particulars. 








THE 


ANCOCK INSPIRATOR CO. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 


—AND— 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 





35 Queen Victoria St., London, England. 


AMERICAN MACHIN Ist. 


[Max 29, 1880. 


Patent Aitomatts Cut-off Steam idtne. 
WM. WRIGHT, 


PATENTEE AND BUILDER, NEWBURGH, N. Ys 
MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUC- 
THE TION, ‘ND ALTOCETHER THE BEST CUT-OFF ENCINE IN THE MARKET. 








COMPOuUN DD BNGIN ES 
For City Water Works; also for Manufacturing fn rposes, etc. (Highest duty guaranteed.) 
MARINE AND STATIONARY ENGINES, 


STEAM BOILERS AND TANKS, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, 
ND BRASS CASTINGS,& 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


STEPHENS’ PATENT PARALLEL VISE, with Swivel, 
wane, Pipe and other attachments, is the handiest 
_.. and most attractive in use, and is adapted to 
every variety of manufacture from Jewelers’ 
to Locomotive Works. Twelve years constant 
use, ten hours each day, proves to us that a 
man cannot wear it out in a lifetime. Its 

parts are interchangeable. It opens fur. 
| ther, holds firme r, 18s heavier and more durable than 
| any other vise. Selected vises sent to any address by Ix- 
| <<. O. D., with privilege of examining betore tak- 
| Write for illustrated circular. ae pee ns’ Patent 
| Vise Co., 41 Dey Street, New York, U.S. A. 


IRON 


























PORTABLE A AND STATIONARY | 
Engines and Boilers, 


2% to15 H. P. Return Flue Boiler, large Fire a | | 
no sparks. Do not fail to send for circular to 


SKINNER & WOOD, Erie, Pa. | 


CUYAHOGA WORKS 
4000 Ib. Steam Hammer, Steam 


Hammers 
pe Ee > ge 


Built by Cuyahoga Works. 
AND 


je\. MARINE ENGINES, 
eecheanags , 
_ Blowing Engines 
For Blast Furnaces. 


Cleveland, Ohio, U. S. A. 


in this and Fo.eign countries. 
"ead payiew jajydwey adie 





‘913 peyesado Ajisea pue Suijjnyspy diy 


Over 1000 of these Turbines in operation 












LATHE ATTACHMENTS | 


FOR MILLING GHARLES MURRAY, . 
Plane and Irregular Forms. | ENGRAVER ON Wo oJ). 
Taps and Reamers Fluted and Gears cut with- 
out removing from the lathe centers. | 
See American Machinist, Sept. 13 96S. ines 


For circular address 
65 Henry Street, Brooklyn, N. Y. 





No. 58 ANN St. 
New YorK. 








D. SAUNDERS’ SONS, 


YONKERS, N. Y. 


Manufacturers of 


STEAM & GAS FITTERS’ TOOLS, 


ALSO, ‘ 


THE I. X. L. 
NEW PIPE-THREADING MACHINE. 


Pipe Cutting and Threading 
Machines for Pipe Mill Use, &c, 
a specialty: 

SEND FOR CIRCULARS, 








— : 
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‘THE & TCONOWIZER ENGINE, 


— Efficiency, Durability and Economy. Has 
more improvements than any engine in the 
Send for Catalogue. 


FRANK H. POND, 


Gunsulting Engineer and Expert, 


709 MARKET STREET, 
sT. LOUIS, MO. 





market. 


by lL. HOLT & CO., 
67 Sudbury St,, Boston, Mass, 











May 29, 1880. ] 


HORIZONTAL. 
VERTICAL 
Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 





AIEEE IN Ene ee - 


STEEL AND IRON 
BOILERS. 


All sizes to 225 horse 
power. 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





Engines. 


a 
ee 





THE: STOW: FLEXIBLE. 














*SHAFT-CO- si il 


FOR WHICH THEY HAVE TO THA 


WITHDRAW THEIR 


RESPE 


HILL, CLARKE & CO., 
36 Oliver Street, Boston, 
NEW ENGLAND AGENTS. 


T 


15 


Owing to an Overplus of Contracts, 


NK AN APPRECIATIVE PUBLIC, 


THE BUCKEYE ENGINE CO. 


BEG LEAVE TO 


ADVERTISEMENT. 


FULLY, 


Buckeye Engine Co. 


Room 42, Coal & Iron Exchange, 


NEW YORK 











TO STEAM USERS. 


Save Fuel and Money. 


Obtain regular speed, and prevent explosion by using 
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W. H. HOFFMAN, M. E., 
PASSAIC, New Jersey. 


Designer and Constructor of 


Iiawser and Rope Machinery | 


Working Drawin 
and 


of Engines, Boilers, Machinists" 
iler Makers’ Tools. 





Second-Hand & New Tools 


MAY LIST, NO. 3. 


Miscellaneous Second=- Hand Tools. 


All in Good Order, and will be sold 


A PRACT EA: TREATISE 
High Pressure Steam Boilers, 


Including Results of Recent Experimenta! Tests of 
Boiler Materials, together with a description of ap- 
proved Safety Apparatus, Steam Pumps, Injectors aud 
Economizers in actual use. 
By WILLIAM M. BARR. 

1 Vol., octavo, 462 pages, 204 Engravings. Sent by 
mail or express, — prepaid, to any address, upon 
receipt ot 


YUHN BKOT: THERS, Publishers, Ind:anapolis, Ind. 








very Low, 


Engine Lathe 96in. swing x 1S ft. Bed. 
“ 


Engine Lathe 50 in. xslt. ‘ 

Engine Lathe 17 in. ee Se, ft. ise 

—— pereng win. * xT ** (Chain Feed 
ngine Lathe 24in, “ x 8 feet, Bed, 

Engine Lathe 20in. “ x12 

Engine Lathe 2v0in. “ x 6 6 

Engine Lathe 20 in. “ x 6 ae 


Horizontal Boring Lathe. 

Wood Turning Lathes. 

Bement Double Pulley Lathe. 

Shafting Lathe 28 in. swing x 25 feet Bed. 


Shafting Lathe 24 iu. “ x 26 
Shafting Latue 22 in. ‘“* x 22 ” 
Speed Lathe. 

Polishing Lathe20 in. “ x 25 e 
Polishing Lathe 25 in. ‘“ x22 “ 


Pulley Lathe, 

Spinning Lat hes, 

Iron Planer 60 in. x 60 in. 

Upright Drill 60 in. 

Upright Drill 48 in. 

Upright Drill 38 in, 

Upright Drill 38 in. 

Upright Drill 16 in. 

Upright Drill 16 in. 

Drill, 4 Spindle. 

Bench Drill. 

Large Gear Cutter. 

Small Gear Cutter. 

Slabbing Machine. 

Upright Boring Machine 78 in, 

Pulley Polishiug Machine. 

Tool Grinder. 

Pointing Screw Machine, 

Daniels’ Planing Machine. 

Three Bolt Cutters, various sizes, 

One No. 2 Bolt Cutter. 

One New “Hardaway” 
to head up to %-in. bolts. 

A lot of Wood Working Machinery. 

Six Smal! Punching Presses. 

One N. Y. Safety Steam Power Co. 

20 H, P, Upright Boiler with all connections, &c. 


Double Head. 


“es 


x 30 feet. 


Pmt pe pk fe eh ph ph ek beh fh ph fehl Pah BS) emt ph ph beh fh ph ph ph BS) mh ph ph ph et OY pel ed pt 


Bolt Heading Machine, 





New Tools Very Low. 


Five No. 2 Bolt Cutters, Wood & Light. 
One No. 1 Turret Lathe of American Tcol & Ma- 
chine Co. 
Please specify which of the above tools you want, and 
we will forward all particulars. 


STEAM LAUNCH, 


40 ft. x 7 ft.; draws 8 ft., 
32 x 48, 


Engi 


f \ ine 54 x 9; Boilers 
Fitted with Carpets, 


c., for pleasure. 


A WOODRUFF & BEACH 
BEAM ENGINE, 


Low pressure, 42-in, cylinder, 84-in. 


stroke, with fly- 
whee 


pulley, ‘20 ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 


60 inches in diameter, 20 ft. long, aud all connections 
practically as good as new. 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and103 Reade St., 


| 


NEW YORK. 


GEO. C. TRACY & CO 


EUCL!D AVE. BLOCK, 
CLEVELAND, O. 


Before doing anything in re- 
me = Patents, send for our 
e book, “ALL ABOUT 

PA Fi 








PEERLESS DAMPER REGULATOR, 


| the greatest fuel-saving appliance ever invented. Ad- 
justable to any pressure. In ordering mention 
pressure. Illus. catalogue sent on ap We 


a 
set it up and guarantee performance. Price, $75.00. 
| 


| AMERICAN STEAM APPLIANCE CO. 


SOLE MANUFACTURERS, 
13 and 15 Park Row NEW YORK. 


RUPFENER & DUNN, 
Schuylkill Falls, Philadelphia. 


—— 
4 





Sole manufacturers of the Excelsior Steel Tube 
Cleaners. Price, $1.00 per inch. Send for Circular con- 
taining names of users who consider it eS 
ee 





STE 





| 
| 
| 
| 


ELINE. 


Used for refining and tempering all kinds of Steel Tools. 
Increases their durability at least five-fold. 
Secures absolute safety from cracking. 


Send for Circular to 


BAUER & CO., 96 Greenwich Ave., N. Y. 





Tw a CS SODRES Co. 
CINCINNATI, 
Manufacturers of Wilson’s ~<ohet we 
Disk 


LEVER VALVE, 
for Steam or Water, from 14" to 6”, This valve has 
peculiar merits as a throttle “valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 


Open Double 





SECOND-HAND 
AND NEW 


Machinists’ Tools. 


One Brown & Sharp Miller. 

One Bement Six Spindle Drill, for Car Truck Frames, 
One Engine Lathe, 90 in. x20 ft. Ames. New. 

One Engine Lathe, 30 in. x 20 f Good order. 

One Engine Lathe, 301n.x 16 ft.. Wheeler, new. 
One 30 in. x 12 ft. 


One * « 28in.x12ft. Ames. New. 
Two ‘ sd 20in,x10ft. New. Lincoin, 
One * “ 18in. x 10 ft. Harrington. 
Two * $6 20in.x 8 ft. Pond. 

Two ‘ #8 22in.x 8 ft. Ames. New 
One ‘* a6 15in. x 6 ft. Wheeler. 

Six 66 66 16in.x Tft. Ames, new, 

Six $6 si 1é6in. x 8 ft. ” ” 


Three ‘ 13 in. x 4 ft. 
One Pulley Lathe, 20 in. x 6 ft. 


Not Screw Cutting. 


One Hand Lathe, 18 in. = 44 ft. 

: Two “6 20in. x 8 ft. 
Six * 46 llin. x44 tt. New Spencer. 
Four ‘ “s tn. xzrGeh. * 6 

| One Planer, 24 in. x 6 ft. 


“e 


Oue 20 in. x 449 ft. Putnam. 
One 15in.x3ft. Matteaw»n. 
One Pratt & Whitney 2 Spindle Profiling Machine. 
One Heavy Wood and Light Miller. 
Two Lincoln Pattern Milling Machines. 
One No. 3 Garvin Milling Machine. New. 
One No. 2 Jones & Lawson Screw Machine. 
Two Ly 5 ‘ Pay 
One Combined Cutter and Saiaaeg Grinder, with 

Threading Tool Grinder attached. New. 
One Radial Dri!], Al order. 
One 30 in. Drill, Bk Gear and Self-feed. 
One 24 in. Drill, Self-feed. Ames. New. 
One 22 in. Drill, Sliding Head. New. 
One 20in, “ Prentiss, new. 
One 17 in. Blaisdell. Good as new. 
One 10 in. Blaisdell. 
One Gear Cutter. 
Three Sensitive Drills, drills to 3-16in. hole. New. 
One Boiler Makers’ Combined Punch and Shear. New 
One No, 3 Wilder Punch Press. Geared New. 
One No. 4 ae a6 Geared. New. 
One No. 6 Wilder Shear. Geared, new. 
One No. 1 Wilder Bar Iron Cutter. New. 
One No. 3 bad és 
One 10 H. P. Baxter aii. 
Seven Stephens’ Vises. 
Belting, Shafting and Miscellaneous Macainery. 

We will also have ready to deliver in 30 days New 
Ames Mfg. Lathes as follows: 
Two Engine Lathes, 22 in. x I0 ft. 
Five . 24 in. x 12 ft. 
| Six 28 in. x 14 ft. 


E. P. BULLARD, 
(4 Dey Street, New York. 
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Haines. 
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Headquarters for Machinists’ Tools and Supplies. 
CHAMPLIN & SPENCER, 
154 East Lake Street, Chicago, Ill. 
Sole agents for the “ Tanite" E mery Wheels and Grind- 
ing Machine Dealers in Screw Cutting Lathes from 850 
to $150, ye power, Small Amateur vathes, Taps and 
ies, “Twist Drills,” Machine Screws, “Grobet Swiss 
Files,” Machine Bits, Stubs’ Steel Wire, Brown & Sharpe 
fa Emery,Croc us and © omposition Rouge, Drop Forged 
Lathe, C lamp and Die Dogs, Chucks, Wrenche 2s, Hand and 
Bench Vises, Iron Levels, Metal Saws Pattern Letters, 
Pliers, Calipers, Slide Rests, Steel Rules, Micrometer 
Calipers, Speed indicators, “ Metallic Corrugated Packing” 
for steam, air, gas or water joints, Steeline for hardening 
porposes "Upright and Hand Drills, Belting and Packing, 
rus Wheels, *Monk’s Moulders’ Tools,” &c., &c 


THE DIXWELL IMPROVEMENTS 


For working Engines with 


SUPERHEATED STEAM 


Will reduce the consumption of fuel in non-condens- 
ing engines working under conditions otherwise ay 
orable to economy, to 2.5 Ibs. of coal per I. H. P. pe 
hour, and in condensing engines to 1.75 Ibs. of oa 
per 1 H. P. per hour. 

Prevent the waste from Cylinder Condensation, 
which, tests show, amounts in every engine running 
to from 2010 40%. 

We will test, free of charge, engines now running, 
and show parties desiring to examine the Improve- 
ments how much they can save. 


CEO. H. BARRUS, Agent, 
553 Shawmut Ave., Boston, 
Send for Circular and Pamphlets. 








GEORGE P. CLARK, 
Manufacturer of the Patent 


RUBBER CASTOR. 


SECTIONAL VIEW. 





The only Solid Socket Castor in the market. No 
more noise. Nomore marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 
perfect in action. Also one of the best non-conductors 
for Rheumatism. Want to be used to be appreciated. 


Once tried always tikes. 
. CLARK, Windsor Locks, Ct. | 





GEORGE P 


Write for Prices and ar eae aN 
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AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“ VYiotTo hk” 


Feed= Water Heater and Purifier 
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(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS. 


WORCESTER, MASS. 
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BROWN & SHARPE MFG CO. 


PROVIDENCE, R. I. 


MANUFACTrURERS OF THE 


UNIVERSAL 


Milling Machine 


This Machine has been designed especial- 
ly to meet the wants of Steam Engine and Locomo- 
tive builders, and others engaged in the manufacture 
of heavy machinery and tools. 

The essential features and motions are the same 
as in our smaller Universal —e Machine, with 
such enlargement of the whole machine and its parts 
as would best adapt it fur the class of work to be 
done. The cone has three diameters, each 34y inches 
face. In addition, the cone is strongly geared, thus 
making six changes of speed. There are, also, the 
same number of changes of feed. The spindle boxes 
are of hardened cast steel, and, together with the 
spindle bearings, are carefully ground, and are pro- 
vided with means of compensation for wear. The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by an adjustable center at the 
outerend. Cutters of 8 inches or less diameter can be 
used. The horizontal movement of the spiral clamp 
bed upon the knee, in a line with the spindle of the 
machine, is 64% inches, and the vertical movement 
of the spiral bed centers below the spindle centers 
is 1linches. The spiral bed can be set at angles of 
35° each way from center line of spindle, and can be 
fed automatically 22 inches, taking also 22 inches 
between the centers, and will swing 11% inches. 

(2 Illustrated Catalogue sent per mail on appli- 
cation. 


OOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA 


OH” usstvt TOOLS, STEAM HAMMERS, be 


Having introduced meee novel and valuable improvements into the construction of SHAPING, SLOTTING, 
BORING and PLANING MACHINES, as weil as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operations of turning, 
drilling, ee planing and shaping, or slotting, can all be performed with a great saving of time and 
labor. It will be found worth any purchaser’s while to examine our new methods of screw-cutting, feed- 
gearing and convenient arrangements and attachments for enabling work to be done with the least possible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 
SCREW CUTTING LATHES, which cut 16 threads and give 16 feeds without changing gears. Send for 
Catalogue. FRED’K Ti. MI >} 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pnmps; No 
Engineer or other attendant while running. Recommended by Insurance 
Compantes. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. 


‘ cs Pa le OE 2,4 and 7H. P. and upwards. Built by 
SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


STEAM 


Pumping Machinery 


For Feeding Steam Boilers, Filling Reservoirs 
and Tanks, and for General Pumping. 


SEND FOR CATALOCUE 


INustrating every variety of 


STEAM PUMPING MACHINERY. 
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oO. W. FIFIELD, Manufacturer of ENGINE LATHES from 








Cope &M ll M’f'g Co. |z25 
ope & Maxwell M’f'g Co. 2:3 
Qe } 
HAMILTON, OHIO. ae 
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Wheels Weissport, g* 8 | | 
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~ STURTEVANT BLOWERS, PIPE FITTINGS, &. 
_ ALBERT BRIDGES, 46 Cortlandt Street, New York. 
Babcock & Wilcox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints. All jointsmade by expanding wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of tuel. Steady water 
line and dry steam. No leaks from unequal expansion. 
em steaming. Highest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 








promptiy furnished. 
BABCOCK & WILCOX, Engineers, 
80 Cortlandt St.. New York. 


AMERICAN MACHINIST. 
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“THE PRATT. & WHITNEY CO. 


HARTFCRD, CONN., U.S. A. 


MAKE SPECIALTIES OF 


Drop Man mers, 


PUNCHING PRESSES, 
















sitting HAND DRILLING MACHINES, RATCH- 
oS 
aa ome tl 
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ET DRILLS, COMBINATION LATHE 


CHUCKS, CUTTERS FOR TEETH OF 


GEAR WHEELS, SCREW PLATES, 


MACHINE NUT AND PIPE 


In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 
MACHINE and Special Machinery, &c- 


PRICE LISTS FURNISHED ON APPLICATION. 


THE BILLINGS & SPENCER CO. 
ao HARTFORD, CT., U. 8. A. 


Manufacturers of the genuine 


”7 PACKER 
RATCHET 
DRILLS. 


Drop Forged from best Norway Iron and 
Bar Steel. 








ee: 





4 
i PRICE LIST. 
vn PACKER RATCHET. 
\{ AR SO iiev oeosee-ceaccsas ceuces $10 50 
Re ‘9. 19 « Bie agri ica Sak tvtigcs 13.50 
= 3. 15 RE SAE EES DI 16.00 
} 4. 17 “ eee ee Appear iNaae 19.00 
5. 20 « Ra adit ae each aia 23.00 
BOILE 
No. 1. 1 inch Handlet........c.ee0c ee NOME TS. SLA Oe «AI $9.00 
ee oe WGICB.. 2.0 ee eeeeseececeneeceeeeenersecscececenentereaeseeeceess $9 


SHH RH CHEESE Hee EEE EE HEH Be eee eee eeeeeeeseseSEEEE ESSE sHSOHEEE SESE SES EE EEEESEEEES 


50 
Steel and Iron Drnp-fon ings of every soccer pion for Guns, Pistols, Sewing Machines, Machinists’ Tools 
and Machinery generally. Send for Illustrated Catalogue and Price List. . 





Cu GEARS of all sizes and 
kinds, Iron or Brass. Send 
for Circular. Gears cut to or- 
der. Models and light Machin- 
ery, Water Motors for driving 
Sewing Machines, ete. GEO. 
B. GRANT, 100 Beverly Street. 
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PRICES REDUCED. SEND FOR NEW CATALOGUE. ow & 
CLAY TON STEAM. PUMP WORKS, . 
14 ANDI6 WATER STREET, BROOKLYN,N.Y. aa) s 





GOLD MEDAL AWARDED, PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


Plymouth, Pearl and John Streets, 
BROOKLYN, N. Y. 


Manufacturers of all kinds of 


Presses, Diss and Special Machinery 


FOR WORKING SHEET METALS, &e. 
FRUIT AND OTHER CAN TOOLS. 















PAW TUCKET.R.I. 


Manufacturer of TA Psy AN D Di ES every description, 


Also, for sale low, UNITED STATES STANDARD GAUGES, from ) to 8 inch. 


